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HARBOR AND LAND COMMISSIONERS' 

REPORT. 



To the Honorable the Senate and the House of Representatives of the Com- 
monweallh of Massachusetts. 

The Board of Harbor and Land Commissioners, in accord- 
ance with the provisions of law, respectfully submit their 
Annual Report for the year 1879. ' 

The Board were appointed under chap. 263 of the Acts 
of 1879, and entered upon their duties the first day of July, 
succeeding to the work heretofore in charge of the separate 
Boards of Harbor Commissioners and Land Commissioners. 

This report presents the result of the work of the entire 
year so far as practicable. 



k It > 



iSouTii Boston Flats. 

By this name is known 1<lie.laige area of flats belonging to 
the Commonwealth, beyonc^ ^{le: riparian line of the north 
shore of South Bos};qii,- pixtvj^idi^g from Fort Point Channel 
to Castle Island, and including some 750 acres. 

Prior to 1869 the southerly bound of the Commonwealth's 
property adjoining the property of the Boston Wharf Com- 
pany had not been adjusted ; but in that year it was defi- 
nitely settled. The line to which filling could be extended 
had also been then determined. And in that year a sale of 
what is now known as the 25-acre piece was made to the 
Hartford and Erie Railroad for the sum of $545,505, or fifty 
cents per foot. At the close of that year a further sale of 
about 60 acres, next easterly of the 25-acre piece, was also 
sold to the Boston and Albany Railroad at twenty cents per 
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foot. For the iiurchaae by the Hartford and Erie Railrouc], a 
note aeoured by mortgage was taken ; and by agreement the 
Bostun and Albany wus to pay for its land on the first day of 
October, 1873, either in cash, or in its bonds bearing six per 
cent interest, payable semi-annually, and agreed, " unless, for 
good cause shown," to build a substantial sea-wall upon the 
northerly side of its purchase, and to complete the whole 
filling of the 50-acre lot on the first day of October, 1875, 

In December, 1871, the Hartford and Erie Railroad hav- 
ing failed to comply with the conditions of its mortgage, 
' and not having paid its note, the land sold to it in 1S69 was 
pnrchiised at a mortgagee's sale by the Treasurer in behalf 
of the Commonwealth. 

In 1873 the Boston and Albany Railroad, having neither 
paid the money for its purchase, nor even commenced the 
work of filling and walling, alleging " good cause " therefor, 
a new contract was made with that corporation by the Com- 
monwealth. By this contract the time for filling was ex- 
tended to Oct. 1, 1876, at which date the purchase-money 
was to be paid, and the whole work completed ; and no in- 
terest was to be charged from Oct. 1, 1872, to Oct. 1, 1876, 
in consideration of the stipulations and agreements contained 
in this supplementary contract, and in the four-part contract 
of the same date between the Boston and Albany Railroad, 
the Boston Wharf Caqig^ay,_ th£ fity.p/ ..Boston, and the 
Commonwealth: and.-l^'ili^^'*on1tR»£t_^j$a Commonwealth 
agreed to fill and wall tho-.^o-qofg^iMP^St ^^^ ^° ^'* certain 
other things. [The conWialii: 6^-1869 and 1873 may be 
found in House Doe. of ^.81^, &>/2i;.i]: : 

Prior to the formation- of*t'Br9*'Bofli5ij--the Land Commis- 
sioners had demanded from the Boston and Albany Railroad 
the purchase-money due in October, 1876, and had collected 
ill April, 1878, the sum of three hundred and thirty thou- 
sand dollars on account. After that date there had been 
much correspondence, which may be found in House Doc. 
21 of 1878, and in the Second Report (1879) of the Laud 
Commissi on ei-s ; but, when this Board was organized, no set- 
tlement had been made. 

The early attention of this Board was given to this sub- 
ject: but as a proposition had been made by the New York 
and New England Railroad to purchase the 50-acre lot from 
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the Boston and Albany Railroad, and to assume some of, or 
all, the obligations of the Boston and Albany to the Com- 
monwealth, and negotiations were pending between these 
parties, a settlement of the matter was delayed by request 
of the Boston and Albany Railroad ; and it was not until 
late in September that active negotiations were commenced 
between the New York and New England Railroad and this 
Board. At first the proposition by that corporation was to 
purchase a portion of the 25-acre piece, to alter the plan for 
filling the 50-acre piece, to construct the Northern-avenue 
Bridge, and to extend the time of the lease. While this 
proposition was under consideration, another proposition was 
made by the New York and New England Railroad, — to 
settle all the claims of the State against the Boston and 
Albany Railroad, to purchase the 12-acre piece and the 25- 
acre piece, and to build the Northern-avenue Bridge for its 
own use, by a promise of the New York and New England 
Railroad to pay to the Commonwealth at some future and 
undetermined date the sum of five hundred thousand dol- 
lars, which should remain at two per cent interest for five 
years, at three per cent interest for the next five years, and 
at four per cent interest for the next five years, "and as 
much longer as the Commonwealth may chooif^e to let the 
debt run ; " no deed of the land to be given until the five 
hundred thousand dollars with accrued interest were fully 
paid: but a full release was to be given to the Boston and 
Albany Railroad. 

As the claim of the Commonwealth against the Boston 
and Albany Railroad, exclusive of any claim for damages, 
and the cost of material already placed in the 12-acre lot at 
the low contract price of the Boston and Albany Railroad, 
would amount to about a hundred and fifty thousand dollars, 
— leaving for the 12-acre piece partially filled, and for the 
25-acre piece filled and walled at a cost to the State of nearly 
a million of dollars, only three hundred and fifty thousand 
dollars, or about twenty-one and a half cents per foot, — the 
proposition was declined. 

Subsequently it -was proposed to have the price fixed by 
two gentlemen, both named by the corporation : but this 
proposition was also declined, because, if the price proposed 
to be paid was approximate to the estimate by the New 
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York and New England Railroad of the value of the land, 
it was clear to the Board that the time for sale had not 
arrived; and, besides, theve was land contiguous to the 
State's land, held by private parties, which could be pur- 
chased by the oorporatiou, if it so desired. 

It was suggested, that, because the State owned aome stock 
in the New York and New Englaud Railroad, that corporation 
should be treated more liberally than other parties ; but this 
was not assented to by the Commissioners, who failed to see 
why a round sum ahoidd be allowed, one-sixth of which, if 
the Commonwealth were at liberty at any time to sell its 
stock, and so avail of any benefits received by the corpora- 
tion, would go to the State, while five-sixths would go to the 
other owners of the stock, provided the property of the cor- 
poration shall in the future-exceed its bonded debt. If not, 
the whole gift would be to the bondholders. 

But there is another and even a stronger reason why the 
Board could not consent to sell any of these lands, either to 
this railroad or to any other party, at a price below their real 
value ; which is, that they are pledged as security to the hold- 
era of Massachusetts scrip. 

When the State, already burdened by the use of her credit 
for the cost of the wai- and the Hooaac Tunnel, was com- 
pelled to borrow still more money for these purposes, she, 
by solemn enactment of law, pledged these lands to the 
payment of the war loan and the Hoosac Tunnel loan. 
These loans are not yet fully paid ; and, until they shall be, 
this Board does not consider it any part of its duty as agents 
of the State in the first place to assent, and then to ask the 
consent of the Governor and Council, to any disposition of 
these lands, by which the proceeds of tlie pledged securities 
of the State shall be diminished, and the good faith of the 
State violated. 

During the negotiations of this Board with the New York 
and New England Railroad, it became evident that it was hope- 
less to wait any longer for a settlement to be made between 
that corporation and the Boston and Albany Railroad ; ajid 
that, in order to secure an earlier compFetion of the work 
upou the 50-acre lot, and its occupancy for business pur- 
poses, it waa nei.'essary for this Board tii settle the outstand- 
ing account between the State and tliu Boston and Albany 
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Railroad without delay. To secure such result, a communi- 
cation was at once sent to the Boston and Albany Railroad, 
asking for a prompt settlement of the account. Since then 
the various items thereof have been examined and discussed ; 
and it is expected, that, in a very short time, the amount due 
from that corporation, except what is due for damages caused 
by its delay, will be paid into the treasury of the State. It 
is obvious that the whole amount of damag6 caused by this 
delay cannot be computed until the delay ceases. 

With the approval of the Governor and Council, a con- 
tract (a copy of which is annexed) was made with Boynton 
Brothers for the filling of B Street; and a portion of the 
work has been done. 

In addition to the flats already described, the State pur- 
chased of the riparian proprietors, under chap. 446 of 1869, 
all the flat between B and E Streets, except the interest of 
two parties (as fully described in the First Report of the 
Land Commissioners), for the sum of $243,091.41. 

The expenditures upon the South Boston Flats, as given in 
the Second Annual Report of the Land Commissioners 
(December, 1878), were $1,004,237 28 

In 1879 there have been expended, — 

By Land Commissioners 22,637 02 

Governor and Council (Clapp & Ballon) . . . 81,202 73 

Harbor and Land Commissioners .... 2,846 01 



$1,110,923 04 
The Boston and Albany has paid on account . $330,000 

The New York and New England Railroad 

has paid for rent 6,500 

336,500 00 



Leaving $774,423 04 

as the net cost to the State, exclusive of interest. 

The 25-acre piece is the only land filled and now ready 
for occupancy. Had the Boston and Albany RailroS,d com- 
pleted the filling of the 50-acre piece, as it agreed to do, the 
26-acre piece would now have been accessible, of present 
value, and ready for sale, because a bridge would have 
already connected it with the city proper. Under the sup- 
position that this bridge would speedily be built, there have 
been ai>plications for the property from both purchasers and 
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-the purchasers at a. price per foot above the aver- 
age coat, and the lessees at rates mucii beyond the price now 
paid by the New York and New Englanrl Railroad. But, 
until some arrangement can be marie to secure the North- 
ern-avenue Bridge, the property is inaccessible, except by 
water, or by a circuitous route over land belonging to 
anothM- party. The rental now paid by the New York and 
New England Railroad ia ridiculously low for so valuable a 
piece of property, and the continuance of the present lease 
can be justified, if at all, only because the State cannot now 
guarantee to any purcliaser or lessee free access to the prop- 
erty, except by water. Whenever deemed advisable, the 
present lease can be terminated by a twelve months' notice. 

At present the New York and New England Railroad is 
the only railroad which connects with the property at South 
Boston, and is, apparently to the public, the only purchaser; 
but other parties with large capital have already notified this 
Board of their desire to mate arrangements for the occu- 
pancy of these flats. 

And here this Board would proceed to call your attention 
to the connection of these flats with existing railroads, were 
it not, that, by the action of the last legislature, that subject 
was referred to a special commission, consisting of the Board 
of Railroad Commissioners and this Board. 

But, ill considering the value of this property, it is well to 
remember that the present terminal facilities which can be 
used for shipping freight received from the West, owned or 
controlled by the Boston and Albany, the Fitchburg, and 
the Lowell Railroads, below bridges, and exclusive of South 
Boston, are less than 50 acres in all: while in Baltimore 
two railroads use over 200 acres ; in Philadelphia the 
Pennsylvania Railroad controls two miles of water-front; 
and in Jersey City the Erie and Pennsylvania Railroads 
together occupy 260 acres, besides the large grounds near 
Amhoy; and the New York Central has recently secured 
land enough in the city of New York to give it a water- 
front of over 3,000 feet. If Boston is to be a shipping port, 
and intends to secure its share of Western business, it is 
time to prepare these grounds for occupancy, and to provide 
by law for reacliiiig tliem. 
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Back Bay Lands. 



FEET. 



The whole quantity of land in the Back Bay, so called, 
belonging to the State in 1857, was .... 4,723,998 



Prior to Dec. 1, 1879, there had been do- 
nated to scientific institutions 
Transferred to Trinity Church . 
Transferred to city of Boston . 
Devoted to streets and piLssage-ways 
Sold, as per statement annexed 
Leaving unsold Dec. 1, 1879 . 



FEET. 

144,738 
6,447 

163,555 
2,037,068.6 
2,08i,931.6 

287,257.8 



4,723,998 



The gross proceeds of the land sold have been . . J4,307,722 17 

The rights of the State in Parker Street have been sold for 2,200 00 



Making the total ffross receipts .... $4,309,922 17 

The cost of fiUinp^, grading, &c. (see Land Commissioiiei's' 

Second Report), prior to 1879, was . .^1,626,008 71 

The cost of auction sales, &c., to July 1, 

1879, as per sales-book, was . . . 14,291 78 

1,640,300 49 



Net proceeds to Dec. 1, 1879 . .... $2,669,62168 

From this it appears, that, while only 44.13 per cent of the 
whole quantity of land bolongfing to the State has been sold 
(the remainder, except 287,257.8 feet unsold, having been 
given away or used in streets, &c.), the Commonwealth has 
already received a net profit of 56.51 cents per square foot 
for every foot owned by it in 1857; while the 2,084,931.6 
feet of land sold have averaged $2,066 per square foot 
gross, and, after deducting all expenses of filling, 4,723,998 
feet have yielded a net profit of $2,669,621.68, or $1.28 per 
square foot sold. 

Annexed to this report will be found a plan of the Back 
Bay lands, showing the date and price at which every foot of 
land belonging to the Commonwealth has been sold. 

During May last the Land Commissioners sold at auc- 
tion 32,868 feet of land upon Commonwealth Avenue for 
$109,883.68, and, at private sale, 2,863 J feet for $7,158.75. 

The prices at which these sales were made Avere considered 
high, and from that time a better feeling existed in regard to 
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the value of Back Bay lands, although prior to Oct. 20 
there was no active demand for land ; but, within thirty days 
after, sales were made of — 

33.739.5 feet on Commonwealth Avenue. 

31,192 ** Marlborough Street. 

11.177.6 ** Beacon Street. 

2,352 ** Newbury Street. 



In aU 78,461.1 feet, for $242,270.75. 

Upon these sales there were no charges of any kind, the 
Commissioners having made the sales without the intervention 
of brokers. 

The land belonging to the Commonwealth, and still unsold, 
is all beyond Dartmouth Street, and is located as follows : — 



Marlborough Street, north side 
Marlborough Street, south side 

Commonwealth Avenue, north side 
Commonwealth Avenue, south side 



.Newbury Street, north side 
Newbury Street, south side 

Boylston Street, north side 
Boylston Street, south side 



PEBT. 

22,377.6 
25,345.6 

9,810.6 
16,185 

45,808 
46,928 

46,928 
73,875 



47,723.2 



25,995.6 



92,736 



120,803 



Total square feet 287,257.8 

For the land upon Newbury and Boylston Streets, there is 
as yet no active demand; but, whenever the extension of 
those streets to the new park shall be completed, a ready sale 
at good prices is expected. 

For the land upon Commonwealth Avenue and Marl- 
borough Street, an early sale is anticipated at improving 
prices. 

Bridges over Cole's River and Lee's River. 

The Fall River, Warren, and Providence Railroad Com- 
pany, under the provisions of chap. 241 of the Acts of 1879, 
submitted for the approval of this Board plans for the recon- 
struction of its bridges over Cole's River and Lee's River 
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without draws. Notice was giveu to the selectmen of Swan- 
zey and Somerset, and a public hearing was had on the 
24th of July. The selectmen of both towns appeared in 
opposition to closing the draws, and a strong local feeling 
was shown in favor of retaining them in both bridges. 

At the hearing, the counsel for the remonstrants claimed 
that the Act of 1879 was unconstitutional ; that a State has 
no power to authorize a bridge without a draw across a navi- 
gable river constituted by United States legislation a part 
of one of its ports. It was urged, that, as the Act was not 
mandatory, but conferred discretionary power only, if the 
authorities showed that the approval of a bridge without 
a draw would not protect the petitioner in erecting such 
bridge, such approval should be refused. The very impor- 
tant bearing of the question thus presented upon all the 
duties of the Board, as well as the weight of the suggestion 
of counsel in relation to the exercise of discretionary power, 
led to a somewhat careful examination of the authorities. 
For convenient reference hereafter, it may be useful to state 
briefly the result of this examination. 

The limitation of State authority is supposed to arise from 
the provision of the Constitution of the United States, which 
gives to Congress power " to regulate commerce with foreign 
nations, and among the several States, and with the Indian 
tribes/' The final and authoritative interpretation of this 
provision must be sought in the decisions of the Supreme 
Court of the United States. Its meaning was considered 
by that Court in Gibbons v, Ogden, 9 Wheat., 1, decided 
in 1824, wherein it was held that a State law, giving to 
certain persons for a term of years exclusive right to navi- 
gate the waters of that State with boats moved by steam 
or fire, was inoperative against the laws of the United 
States regulating the coasting trade. In the opinion by 
Marshall, C.J., the Court says, "The power of Congress, 
then, comprehends navigation within the limits of every 
State in the Union, so far as that navigation may be in any 
manner connected with commerce with foreign nations, or 
among the several States, or with the Indian tribes." The 
Court, however, declined to decide whether the power 
conferred upon Congress was exclusive, or whether a 
concurrent power over the same subject remained with the 



States, iis ill either case, if the Stnte law was in eonflicfc 
with that of Congress, it must yield, inasmuch as the Co 
stitiition by express provision declares that it and the laws 
made in pursuance thereof are the supreme law of the 
land. The supremacy of Congress in the regulation of for- 
eign and interstate commerce has been confounded with the 
exclusive control of it; and, in sevei-al cases. Gibbons v. Og- 
den has been cited by the same Court as having established 
the law that the power of Congress over the subject was 
exclusive. In Willson v. the Blackbird Creek Marsh Co., 2 
Pet.. 250, however, a State law authorizing a dam across a 
navigable creek was held valid; and the Court said the power 
of Congress to regulate commerce with foreign nations, and 
among the several States, had not been so exercised as to 
affect the question, though the plaintiffs were owners of a 
vessel regularly licensed and enrolled for the coasting trade. 
The question was more fully considered in Oilman v. Phil- 
adelphia, 3 Wall, 713, decided in 1865. The power of Con- 
gress to control navigable waters that are accessible to inter- 
state commerce, to keep them open and free from obstruction 
interposed by the States or otherwise, was asserted in this 
case as unequivocally as in any previous case ; but it was 
fully recognized that the States have concurrent power over 
the same waters, qualified only by the supreme control which 
Congress may exercise ; and State legislation anthoriping a 
bridge without a draw over the Schuylkill River was held 
valid. It was admitted that the bridge would obsti'uct im- 
portant navigation, and that it and the river above it were 
within the port of Philadelphia; yet the Court not only 
thought it competent for the State to permit and regulate 
the building of such a bridge, but that the State was the 
appropriate power to exercise the control required. The 
Court use this language: "Jt must not be forgotten that 
bridges, wliicli are connecting parts of turnpikes, streets, and 
railroads, are meaus of commercial transportation, as well as 
navigable waters, and that the commerce which passes over 
a bridge may be much greater than would ever be trans- 
ported on the water it obstructs. It is for the nuinicipal 
power to weigh the eonsideratiiins which belong to the sub- 
ject, and to decide which shall he prcfcfred, and how far 
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either shall be made subservient to the other. The States 
have always exercised this power; and, from the nature and 
objects of the two systems of government, they must always 
continue to exercise it, subject, however, in all cases, to the 
paramount authority of Congress whenever the power of the 
States shall be asserted within the sphere of the commercial 
power which belongs to the nation." It is true the Court 
were not unanimous in this decision, and a very earnest dis- 
senting opinion was given by one of the judges; but the 
question was again carefully considered in Pound v, Turck, 
95 U. S., 459, decided in 1877, and the doctrine of Gilman 
V, Philadelphia was re-affirmed as the settled law. 

In the case before the Board, the railroad passing over the 
bridges extends into Rhode Island, and the business over it 
is largely interstate commerce. There would seem to be no 
greater reason for apprehending that Congress would inter- 
fere in behalf of commerce passing under the bridges to 
require draws, than in behalf of that passing over them 
to prohibit draws. 

The only ground, aside from the legal position taken, 
urged for requiring draws in the bridges to be rebuilt, was 
the possibility that greater use might hereafter be made of 
the rivers. As the Act of 1879 contains adequate provision 
for obtaining a draw in either or both of the bridges when- 
ever the circumstances should justify or require it, the Board 
determined that until otherwise ordered neither of said 
bridges should have a draw, and approved plans accordingly. 



Harbor Line. 

In the last Annual Report the subject of the study of the 
harbor lines, with a view to such redetermination of them 
as might appear, upon examination, to be desirable, was 
submitted as a sequence to the elaborate surveys which had 
been made. Since the completion of the maps, the Board 
have made a careful study of all the results of the resurvey 
together with a full consideration of the former harbor 
line, not only in reference to the defective data for its iden- 
tification, but of the nearly obsolete and disadvantageous 
nature and location of many parts of it, and are fully con- 
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firmed in the conclusion that a revieed and redetermined 
line is necessary for the proper legiil and physical supervis- 
ion of the harbor. 

In view of the various projects for the treatment of 
Charles-river Basin, and from the fact that harbor lines have 
recently been established in that portion of the river, the 
Board deem it inexpedient to present any restatement of the 
harbor line above West Boston Bridge. The provisional 
legislation relating to South Bay is also sufficient for the 
action of the Commonwealth in regard to it, and no restate- 
ment of the harbor line is needed above Dover-street Bridge- 
In view of the projects for the improvement of the flats and 
frontage at and beyond East Boston, the Board deem it best 
to await further developments before dealing with this side 
of the harbor, in order that their own action may harmonize 
with other improvements. 

The harbor line presented at this time provides for the 
frontage of the ciLy proper only, including the city side of 
Fort Point Channel and Charles River, between Dover-street 
and West Boston Bridges ; and also for the opposite side of 
ChaiieB River, from West Boston Bridge to iho Navy Yard. 
The Board have substantially concurred in the scheme pre- 
pared, at their request, for this portion of the frontage by 
Professor Henry L. Whiting, in regard to which he says, — 



" Without entering into a discnasion of the principles of compensa- 
tion or the complicated physical condition of the harbor, it ia imporijint 
to state, tliat the new harbor line so closely follows the present configu- 
ration of the harbor outliue, aa formed by actual structures, most of 
wliioh have been standing for so long a time, that the impressions due 
to their condition and position have already been eifected; that no physi- 
cal influences, caused by such slight deviations from existing outlines 
as occur, have been taken into account. The project has been baaed, 
mainly, upon the adjustment of water-spaces to symmetrical lines of 
frontage best adapted to navigation and occupation. Where the revised 
harbor line does deviate from the former line and from exiating outlines, 
it is for the purpose of correcting irregularities, and improving the gen- 
eral alignemeut of the hart)Dr frontage. 

" In order that the revised harbor line may clearly and in fact de- 
fine the actual Imils nf Ike harbor, it has been so projected that it will iu 
no case fall lailhin any existing slructure, except where it may cross the 
lines of bridges. In some cases it coincides with the outer faces of wharf 
structures ns they now exist; and many of the initial points or points of 
deflection iu it are coincident with the outer corners of present whurvea ; 
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and the line has been projected with a view to the extension of other 
"wharf and sea-wall structures to it; and it is desirable, if such structures 
are so brought out, they should coincide as nearly as practicable with the 
harbor line, while in no case should they extend beyond it." 

After due consideration, the Board deem it expedient to 
recommend but one harbor line ; and, although the sugges- 
tions by Professor Whiting of two parallel lines to define 
the coping and foundation lines of frontage structures have 
features of advantage, they are in a measure technical ; and 
one line with proper restrictions seems sufficient to practi- 
cally define the harbor outlines, and accords with all the 
precedents of similar legislation. The line now presented 
corresponds with, and is intended to be, a coping line^ or a 
line with which the coping line of structures may coincide, 
but shall in no case exceed. 

Professor Whiting further says, — 

** An important feature in the work is the accurate determination and 
permanent marking of the points in the harbor line. Experience has 
proved that reference to local objects, even of apparently stable charac- 
ter, is insecure; and this fact was one of the reasons and requirements 
for a resurvey of the wharf-lines of the upper harbor, and for basing it 
upon the costly and perfectly determined triangulation of the United 
States Coast Survey, — the main points in this triangulation being so 
securely marked as to presei*ve them from the probable contingencies of 
accident. It was also a feature in the scheme of the resurvey to connect 
each initial point or point of deflection in the harbor line with the points 
in the harbor triangulation ; in fact, to make the points of deflection in 
the harbor line actual points of triangulation. A practical diflSculty, 
however, arises in the execution of this plan, from the fact that many of 
the points of deflection in the harbor line will fall in water. It became 
necessaiy, therefore, to locate and determine a point on some actual 
structure which would be accessible for instrumental occupation, and 
where local markings could be made as near as practicable to such points 
of deflection in the harbor line as could not be marked, and to make 
these points of triangulation ' reference points ' from which the points 
of deflection in the harbor line could be determined by measured or com- 
puted distance and direction." 

This work has been done, and a series of reference points 
selected and marked, and the references to the points in the 
harbor line effected. With the execution of the observations 
and computations connecting tliese points of reference with 
the harbor triangulation, the work will be complete. The 
geographical position of each reference point, and of each 
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point iu the barbor line, will then be given in tallies similar lo 
tlio&e for the sume class of data publiiihed in the last report 
of the Board. 

The work of selecting and marking the reference poliits*, 
aiid the observations and computations connecting theni with 
the points in the harbor line, has been executed by Mr. Wil- 
liam E. McClintock with a degree of precision which has 
given to these final minute determinations the same exact 
character as the accurate bases from which they are derived. 

The only important deviation from the general trend and 
location of the foi-mer liarboi- line occura on the Charlestown 
side of Charles River, between the northern terminus of 
the Boston and Lowell Railroad passenger bridge and the 
Sheaves Wharf of the United States Navy Yard. 

Along this portion of the harbor frontage, the former sys- 
tem of harbor lines, prescribing the boundaries of Miller's 
River and Prison Point Bay, is no longer required; and the 
filling up of these water-spaces, for which compensation has 
been made, gives to the remaining water-way, which was 
fonnerly the entrance to Miller's River, the character of a 
dock, and us such it has been considered, so far as projecting 
the harbor line across its entrance is concerned. 

By chap. 277 of the Acts of 1879, the Hoosac Tunnel 
Dock and Elevator Company were authorized to take or 
purchase the whiirves and docks between Tudot's Wharf 
and the Navy Yard, and, subject to the approval of this 
Board, to extend its wharves beyond the harbor line. Noth- 
ing but an extraordinary commercial need could have justi- 
fied the powers conferred upon this company; and it would 
require no less exigency to justify this Board in approving 
the extension of sti'uctures at this point into the deepest 
water of the harbor fi'ont, and at the narrowest point of the 
entrance to Charles River. The Board have very carefully 
considered the objections to the extension desired ; but they 
rec(^nize that there would be small encouragement for per- 
fecting and preserving the harbor if it could not be adapted 
to the necessities of modern methods of commerce. The 
apathy of corporations and business-men in regard to the 
required provision for railroad terminal grounds on the watei^ 
front, and their want of faith in the growth of the export 
business, have seemed to this Board and its predecessors but- 
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prising. If there is arising a recognition of the pressing 
character of this need in any quarter, and a disposition of 
any parties to prove their faith in the business by providing 
facilities from the expenditure of their own money, asking 
no gift or aid from the public treasury, it is important that 
the fullest freedom should be given to such enterprise con- 
sistent with the guarding of what is essential to the safety 
of the harbor. Weighing these considerations carefully, and 
consulting the best scientific authority to which it had 
access, the Board has reached the conclusion, that, for the 
important purpose to promote which the legislature thought 
proper to give the right of eminent domain, the desired ex- 
tension may be permitted. If the extension is made for this 
purpose, it is desirable that the line should be continuous 
from Charles-river Bridge to the Navy Yard ; and the line 
is revised accordingly. The revision of the line above 
Charles-river Bridge, in connection with that below, will 
enable the Fitchburg Railroad Company to improve their 
terminal facilities, in connection with the Elevator Company, 
without serious additional disadvantages to the physical 
functions of the harbor. 

Before drawing the lines, as herein prescribed, the Board 
gave public notice to all parties interested, as required by 
statute ; and on the 18th of December a public hearing was 
afforded thereon, at which there were no objections or dissent- 
ing criticism made. Whereupon the Board report the fol- 
lowing harbor line for the consideration of the legislature, 
and recommend that it be established by statute : — 

The points which are points of deflection, and designated 
by the letters A, B, C, A% B% C*, &c, and the points of ref- 
erence from the said points of deflection, designated A^ A'^ 
A'^ B^ B'\ B% A^ A*^ A*'^ &c., in the following descrip- 
tion of the harbor line, are drawn upon the map showing the 
said harbor line, and are written in the book of recorded 
data relating thereto in corresponding letters at the points 
indicated. 

Each point of reference, where it is not an existing object, 
is marked in the substance and on the surface of the ground 
or structure where the point is located by a copper tack 
driven through a hole in the centre of an iron plate ; said 
iron plate being about six inches square, and having the 
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words " Harbor Line " cast in the surface of each plate. In 
all cases where the points of deflection in the harbor line fall 
npon actual structures, they are also marked by similar cop- 
per tacks and iron plates. 

The bearing, from the points of deflection in the harbor 
line to any point of reference, is in each case the angle with 
a line parallel to the true meridian passing through the State 
House, measured from south around by west ; the geographi- 
cal position of the State House being latitude 42° 2V 2T\62, 
longitude 71° 03' 30^00. 

The distances are given in feet and decimals. 

The harbor line on the frontage of the city proper begins 
at point A on the northerly side of Dover-street Bridge, at 
its junction with the face of the wharf, and is marked by a 
copper tack through an iron plate on the face of the capsill, 
and is referred to points A' and A'^ A' is on the plank side- 
walk on the southerly side of Dover-street Bridge, and is 
marked by a copper tack through an iron plate : the bear- 
ing from point A to A' is the same as the harbor line between 
the points A and B. Point A'Ms at the south-easterly corner 
of a brick building at the north-easterly corner of Dover and 
Albany Streets: distance from points A to A'', 122.54 feet; 
bearing from point A to A'', 104° 46' 23''. 

Thence the harbor line runs northerly to point B, which is 
at the northerly corner of Pope's upper wharf, and is referred 
to point B' on the capsill of Pope's lower wharf, and is 
marked by a copper tack through an iron plate : distance 
from B to B', 35.60 feet ; bearing from B to B', 198° 03' 19". 

Thence the harbor line runs northerly to point C, which 
is at the southerly corner of Furber & Bailey's wharf, and is 
referred to point C on the capsill of the same wharf, and is 
marked by a copper tack through an iron plate: distance 
from C to C, 38.00 feet ; bearing from C to C, 290° 00' 20". 

Thence the harbor line runs northerly to point D, which 
is at the southerly corner of Gutterson's wharf, and is referred 
to point D' on the northerly corner of Hamm's wharf, and is 
marked by a copper tack through an iron plate on the cap- 
sill : distance from D to D', 48.78 feet ; bearing from D to D', 
39° 32' 04". 

Thence the harbor line runs northerly to point E, which 
is near the intersection of the southerly side of Broadway 
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Bridge and the face of the wharf, and is referred to point E' 
on the southerly corner of the Boston and Albany Railroad 
wharf under Broadway Bridge, and is marked by a copper 
tack through an iron plate on the diagonal corner-brace 
framed into the capsill of the wharf : distance from E to E', 
36.92 feet ; bearing from E to E', 236° 26' 53". 

Thence the harbor line runs northerly to point F, which is 
at the angle in the Boston and Albany Railroad wharf about 
100 feet below Broadway Bridge, and is referred to point F' 
on the capsill of the same wharf, and is marked by a copper 
tack through an iron plate : distance from F to F', 0.45 feet; 
bearing from F to F', 181° 14' 42". 

Thence the harbor line runs northerly to point G, which is 
at the face of the Boston and Albany Railroad wharf, at its 
intersection with the harbor line between the points G and 
H; said point G being about 24^ feet from the corner of 
the same wharf, and is referred to points G' and G". Point 
G' is on the harbor line between the points G and H, where 
said last-named line crosses the Old Colony Railroad bridge, 
and is about 65 feet south-westerly from the corner of a 
freight-shed, and is marked by a copper tack through an iron 
plate : distance from G to G', 206.18 feet ; bearing from G 
to G' is the same as the harbor line between the points G 
and H. Point G" is on the capsill of the same wharf as point 
G, and is marked by a copper tack through an iron plate : 
distance from G to G", 22.78 feet ; bearing from G to G", 
226° 54' 57". 

Thence the harbor line runs northerly to point H, which 
is the point of commencement of a curve in the harbor line 
of 338 feet radius ; the harbor lines between the points G and 
H and between the points I and K being tangent thereto. The 
radius of curve is 338 feet ; the length of tangent is 109.29 
feet; the arc passed through is 35° 50' 16". Point H is 
referred to point H' on northerly side of Federal-street 
Bridge, where the harbor line between the points G and 
H crosses said Federal-street Bridge, and is marked by a 
copper tack through an iron plate on the face of the cap- 
sill ; also by a copper tack in the outside corner of the 
sidewalk cap : distance from H to H', 186.02 feet; bearing 
from H to H', the same as the harbor line between the 
points G and H. 
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Theuce the liarbor line runs uortherly on an arc of a cir- 
cle of 338 feet radius to point I, which ia the point of ter- 
mination of the curve whose point of commencement is at 
point H. Said point I ia near Austin Wellington's wharf, 
and is referred to point I' on the southerly side of Mount 
Washington Avenue Bridge, where tlie harbor line between 
the points I and K crosses said Mount Washington Avenue 
Bridge, and is marked by a copper tack through an iron 
plate : distance from I to I', 464.84 feet ; the bearing from 
I to I' is the same as the harbor line between the points I 
andK. 

Thence the harbor luie runs northerly to point K, which 
is at the angle in the outer face of Otis's wharf, about 80 
feet south-westerly from the Pioneer Floating Dry Dock, and 
is referred to points K' and K". Point K' is on the capsill of 
Otis's wharf, and is marked by a copper bolt through an iron 
plate : distance from K to K', 0,58 feet ; bearing from K to 
K', 146° 55' 52". Point K" is at the south-easterly brick cor- 
ner of a brick building on the northerly side of the entrance 
to Arch Wharf : distance from K to K", 160,34 feet ; bearing 
from K to K", 62= 11' 47". 

Thence the harbor line runs northerly to point L, which 
is at the southerly corner of Long Wharf, and is referred to 
points L', L", and L'", Point L' is also on the same south- 
erly corner of the said Long Wharf, and is marked by a cop- 
per tack through an iron plate on the capsill : distance from 
L to L', 0,59 feet ; bearing from L to L', 105° 43' 35". Point L" 
is at the south-easterly comer of a brick building at tlie outer 
end of the saiil Long Wharf; distance from L to L", 218,23 
feet; bearing from L to L", 107° 57' 48". Point L'" is at 
the south-westerly comer of the same building last named ; 
bearing from h" to L'", 78° 10' 43". 

Thence the harbor line runs northerly to point M, which 
ia at the northerly comer of Long Wharf, and is referred to 
points L" and V" before described, and also to point M' on 
the northerly corner of the said Long Wharf : distance from 
M to L", 259.92 feet ; bearing from M to L", 53" 42' 05" : dis- 
tance from MtoM', 1.09 feet; bearing from M to M',52'' 02'. 

Thence the harbor line runs northerly to point N, which 
is on the northerly corner of Union Wharf, and is referred to 



1880.] PUBLIC DOCUMENT — No. 11. 21 

point N^ on the same northerly corner of the said Union 
Wharf, and is marked by a copper tack through an iron plate 
on a three-inch-thick false cap, which is spiked to the capsill 
of the wharf : distance from N to N', 1.29 feet ; bearing from 
N to N', 26° or 05''. 

Thence the harbor line runs northerly to point O, which 
is at the southerly corner of Battery South Wharf, and is 
referred to point O' on the same southerly corner of the said 
Battery Wharf, and is marked by a copper tack through an 
iron plate on the front capsill : distance from O to O', 1.53 feet ; 
bearing from O to O', 179° 29'. 

Thence the harbor line runs northerly to point P, which 
is at the northerly corner of Battery South Wharf, and is 
referred to point P' on the planking at the same northerly 
corner of the said Battery South Wharf, and is marked by a 
copper tack through an iron plate : distance from P to P', 2.43 
feet ; bearing from P to P', 29° 44' 14". 

Thence the harbor line runs northerly to point Q, which 
is at the southerly corner of Constitution Wharf, and is re- 
ferred to point Q' on the same southerly corner of the said 
Constitution Wharf, and is marked by a copper tack through 
an iron plate : distance from Q to Q', 5.14 feet ; bearing from 
Q to Q', 130° 15'. 

Thence the harbor line runs westerly to point R, which 
is at the northerly corner of Constitution Wharf, and is re- 
ferred to point R' on the planking at the same northerly 
corner of the said Constitution Wharf, and is marked by a 
copper tack through an iron plate : distance from R to R', 
2.15 feet ; bearing from R to R', 72° 37'. 

Thence the harbor line runs easterly to point S, which is 
near the easterly corner of Fisk's wharf, about in the line of 
the easterly sid^ of the wharf produced, and is referred to 
point S' on the outer end of the said Fisk's wharf, near a 
derrick, and is marked by a copper tack through an iron 
plate : distance from S to S', 87.95 feet ; bearing from S to S', 
95° 25' 02". 

Thence the harbor line runs westerly to the point T, 
which is near the angle in the outer face of Bartlett's south 
wharf, and is refeired to point T' on the same outer point 
of the said Bartlett's south wharf, and is marked by a copper 
tack through an iron plate. Point T is also referred to a 
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point in the triangulation of 1877-78, called " Graves wharf," 
which is at the north-westerly comer of a brick building on 
the said Gray's wharf: distance from T to T', 10.24 feet; 
bearing from T to T', 67° 12^15": distance from Gray's 
wharf to T', 68.44 feet ; bearing from Gray's wharf to T', 
12° 28' 44". 

Thence the harbor line runs westerly to point U, which 
is at the westerly corner of Bartlett's north wharf, and is 
referred to point U', which is on the easteriy corner of the 
said Bartlett's north wharf, and is marked by a copper tack 
through an iron plate on the planking of the wharf: distance 
from U to U', 108.10 feet ; bearing from U to U', 268° 55' 43". 

Thence the harbor line runs westerly to point V, which 
is at the angle in the outer face of the wharf of the Boston 
Gas-Light Company, about 187 feet from the easterly line of 
the last-named company's land, and is referred to point V 
on the sill of the easterly coal-shed, and is marked by a copper 
tack through an iron plate : distance from V to V, 34.82 
feet ; bearing from V to V\ 337° 00' 22". 

Thence the harbor line runs westerly to point W, which 
is at the angle in the outer face of the wharf of the Boston 
Gas-Light Company, next westerly from the angle at the 
point V last described, and is referred to point W on the 
sill used as a guard on the west side of a passage-way be- 
tween two coal-sheds on the said Gas-Light Company's wharf, 
and is marked by a copper tack through an iron plate : dis- 
tance from W to W, 45.51 feet ; bearing from W to W, 
294° 10' 23". 

Thence the harbor line runs westerly to point X, which 
is at the westerly side of Charles-river Bridge at its inter- 
section with the wharf-line, and is marked by a copper tack 
through an iron plate on the capsill outside of the sidewalk. 

Thence the harbor line runs westerly to point Y, which 
is at the easterly side of Warren Bridge, about 17 feet north- 
erly from the outer face of Lovejoy's wharf, and is marked 
by a copper tack through an iron plate on the capsill outside 
of the sidewalk. 

Thence the harbor line runs westerly to point Z, which 
is at the easterly side of the Boston and Maine Railroad 
bridge, where it intersects the face of the wharf at the head 
of the dock, and is marked by a copper tack through an iron 
plate. 
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Thence the harbor line runs westerly to point A% which 
is at the easterly side of the Eastern Railroad bridge, about 
138 feet northerly from the head of the dock, and is marked 
by a copper tack through an iron plate, and is also referred 
to point A*' at the north-easterly corner of the Boston and 
Lowell passenger station, at the outer corner of the stone 
plinth of the buttress : distance from A* to A*', 138.03 feet ; 
bearing from A* to A*', 33° 43' 08". A* is also referred to 
A^\ which is at the westerly side of the Boston and Lowell 
Railroad passenger bridge at the intersection with the north- 
erly face of the said Boston and Lowell freight bridge, and 
is marked by a copper tack through an iron plate on the cap- 
sill ; said point A*'' being in the alignement of the harbor 
line between the points A* and B*. 

Thence the harbor line runs westerly to point B% which 
is at the northerly side of the Boston and Lowell freight 
bridge, where it begins to curve, and is marked by a copper 
tack, and is also referred to point B*', which is on the same 
northerly side of the said Boston and Lowell freight bridge, 
and in the alignement of the harbor line between the points 
A* and B* produced, and is marked by a copper tack through 
an iron plate on the capsill : distance from B* to B*', 36.18 
feet ; bearing from B^ to B*', the same as line between points 
A* and B*. 

Thence the harbor line runs westerly to point C% which 
is at the northerly side of Craigie's Bridge, about 16 feet 
south-easterly from the old draw-pier, and is marked by a 
copper tack through an iron plate, and is also referred to 
point C*', which is at the easterly corner of the stone step 
to a brick building at the intersection of the easterly side of 
Charles Street and the southerly side of Leverett Street : 
distance from C* to C"^, 221.52 feet ; bearing from C* to C^, 
320° 28' ir. 

Thence the harbor line runs southerly to point D%. which 
is at the northerly corner of the wharf between Poplar and 
Allen Streets, and is referred to points D^ and D*". Point 
D*' is at the southerly side of the scale-frame at the entrance 
from Charles Street to the Boston Gas-Light Company's 
wharf, and is marked by a copper tack through an iron plate : 
distance from D* to D«^, 248.32 feet ; bearing from D* to D*', 
259° 09' 31". Point D^' is at the corner of a brick building 
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at the angle in the easterly side of Charles Street, about 
122 feet northerly from the northerly side of Poplar Street: 
distance from D* to D«^', 339.5; bearing from D* to D^\ 
257° 54' 35''. 

Thence the harbor line runs southerly to point E% which 
is at the northerly side of West Boston Bridge at its inter- 
section with the sea-wall, and is marked by a copper tack 
through an iron plate on the cap outside of the brick side- 
walk, and is also referred to points E*' and E^'. Point E*' 
is at the north-easterly corner of the brick building on the 
south-westerly corner of Charles and Cambridge Streets: 
distance from E* to E^ 136.11 feet ; bearing from E^ to E^, 
297° 08' 38". Point E^' is at the south-westerly corner of 
the jail-yard fence about 80 feet northerly from the north- 
westerly corner of a brick building on the north-easterly 
corner of Charles and Cambridge Streets: distance from 
E^ to E«^', 188.52 feet ; bearing from E^ to E^', 253° 23' 22". 

The harbor line on the frontage of Cambridge and 
Charlestown begins at point A, at the northerly side of 
West Boston Bridge at its intersection with the face of the 
wharf, and is marked by a copper tack through an iron plate 
on the cap outside of the brick sidewalk. 

Thence the harbor line runs north-easterly to point B, 
which is on the southerly side of Craigie's Bridge at its inter- 
section with the face of the wharf, and is marked by a copper 
tack through an iron plate on the cap outside of the side- 
walk, and is referred to point B', which is at the south-east- 
erly corner of the Boston and Lowell machine-shop : distance 
from B to B', 73.39 feet ; bearing from B to B', 224° 46' 19". 

Thence the harbor line runs north-easterly to point C, at 
the southerly side of the Boston and Lowell Railroad pas- 
senger bridge at its intersection with the face of the wharf, 
and is marked on the capsill of the bridge by a copper tack 
through an iron plate. 

Thence the harbor line runs easterly to point D, which is 
at the westerly side of Warren Bridge, about 100 feet south- 
erly from the outer face of the wharf on the same easterly 
side of the said Warren Bridge, and is marked by a copper 
tack through an iron plate. 

Thence the harbor line runs easterly to point E, which is 
at the easterly side of Charles-river Bridge, about 80 feet 
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southerly from the outer face of Tudor's wharf on the same 
easterly side of the said Warren Bridge, and is marked by a 
copper tack through an iron plate. 

Thence the harbor line runs north-easterly to point F, 
which is about 80 feet south-easterly from the south-westerly 
corner of Hittenger's wharf, and nearly in the alignement of 
the westerly side of said Hittenger's wharf produced, and is 
referred to point E : distance from point F to point E, 379.00 
feet; •bearing from point F to point E is the same as the 
harbor line between said points E and F. 

Thence the harbor line runs north-easterly to point G, 
which is at the south-westerly corner of the Navy Yard 
Shear's Wharf, and is referred to point G', which is near the 
same south-westerly corner of the said Navy Yard Shear's 
Wharf, and is marked by a copper tack through an iron plate : 
distance from G to G', 1.40 feet; bearing from G to G', 150° 
35' 00''. 

Office and Field Work. 

The routine work connected with the harbor duties of the 
Board, and the number of licenses granted, have been beyond 
the general average of former years. About one-quarter of 
the whole number of structures authorized to be built have 
been in Boston Harbor and vicinity: the remaining struc- 
tures licensed have been distributed among the other harbors 
of the Commonwealth. This result of the yearly business of 
the Board shows an encouraging demand for harbor occupa- 
tion, and the increase of facilities in them. The engineers 
of the Board have been fully engaged in field examinations, 
surveys, and office work. 

The following statistics show the particulars of the work : — 
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Plans approved by the Board of Harbor Commissioners and the Board of 
Harbor and Land Commissioners^ during the Year 1879, for the Erection 
of Structures in or over the Tide- Water, and Licenses granted for such 
Structures. 

Nob. 

451. Frank R. Kimball, for leave to construct a stone pier in front of his 

upland on Marblehead Neck. Approved Jan. 8, 1879. 

452. John E. Wennei'berg, for leave to construct a pile-wharf in Glouces- 

ter Harbor. Approved Jan. 8, 1879. 

453. Alfred P. Norwood, for leave to construct a pile- wharf in Smith's 

Cove, East Gloucester. Approved Jan. 29, 1879. 

454. John F. Wonson & Co., for leave to construct a pile-wharf in Smith's 

Cove, East Gloucester. Approved Jan. 29, 1879. 

455. Daniel Gill, for leave to construct a pile-wharf in Smith's Cove, 

East Gloucester. Approved Jan. 29, 1879. 

456. Sidney W. Oakes and Elisha M. Oakes, for leave to construct a pile- 

wharf in Smith's Cove. Approved Jan. 29, 1879. 

457. Pigeon Hill Granite Company, for leave to build a breakwater and 

wharf in Rockport Harbor. Approved Feb. 5, 1879. 

458. City of Boston, for leave to rebuild the draw-pier in Essex Street, 

or Cottage Farm Bridge, crossing Charles River. Approved Feb. 
19, 1879. 

459. Boston and Lowell Railroad Corporation, for leave to construct 

additions to its freight-bridge on the Boston side between its 
bridge and Craigie's Bridge. Approved March 12, 1879. 

460. City of Boston, for leave to rebuild and enlarge the steamboat- wharf 

on Deer Island, Boston Harbor. Approved March 19, 1879. 

461. Selectmen of the town of Falmouth, for leave to extend the bridge 

across the channel leading from Wood's Holl, Great Harbor, into 
the Mill Pond. Approved March 19, 1879. 

462. Onset Bay Grove Association, for leave to construct a bridge over 

Swift's River in the town of Wareham. Approved March 19, 
1879. 

463. Jane A. Nelson, for leave to construct a wharf on Rocky Neck, 

Gloucester Harbor, partly solid and partly on piles. Approved 
March 19, 1879. 

464. Old Colony Railroad Company, for leave to widen Derrick Wharf 

on Taunton Great River, city of Fall River. Approved March 
26, 1879. 

465. William E. Ansell, for leave to construct a pile-wharf on Rocky 

Neck, Gloucester Harbor. Approved April 2, 1879. 

466. Putnam Nail Company, for leave to construct a pile-wharf in front 

of its works on Neponset River. Approved April 2, 1879. 

467. Butchers' Slaughtering and Melting Association, for leave to fill 

solid a portion of its wharf on Charles River. Approved April 9, 
1879. 

468. Massasoit Steam Mill, for leave to extend its wharf on Taunton 

Great River, city of Fall River. Approved April 9, 1879. 
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469. County Commissioners of Plymouth County, for leave to construct 

a pile- bridge across Green Harbor River in the town of Marsh- 
field. Approved April 12, 1879. 

470. Selectmen of Medford, for leave to build a stone bridge across 

Mystic River in place of Craddock Bridge. Approved April 30, 
1879. 

471. City of Taunton, for leave to rebuild its bridge across Taunton 

River at Weir Village. Approved April 30, 1879. 

472. City of Cambridge, for leave to construct a ballast-wall on Charles 

River on the south side of Main Street, Cambridge. Approved 
May 7, 1879. 

473. Jeifries Club, for leave to drive piles to keep its float- stage in po- 

sition at Jeffries Pomt, East Boston. Approved May 14, 1879. 

474. Samuel Downer, for leave to widen his southerly whai-f at Downer 

Landing in the town of Hingham. Approved July 10, 1879. 

475. William Johnston, for leave to build a wharf at the foot of Sixth 

Street, South Boston Point. Approved May 28, 1879. 

476. Boston, Winthrop, and Point Shirley Railroad Company, for leave 

to construct its road around Winthrop Head to Point Shirley. 
Approved May 28, 1879. 

477. Joseph K. Biiker, for leave to widen his wharf on Nantucket Sound 

in the town of Dennis. Approved June 4, 1879. 

478. Lewis C. Swift, for leave to construct a stone pier at Wood's Holl, 

Great Harbor. Approved June 11, 1879. 

479. Selectmen of Westport, for leave to construct a solid wharf on the 

south side of Hicks's Bridge, across Westport River. Approved 
June 11, 1879. 

480. Ignatius A. Kelly, for leave to drive piles to keep a float-stage in 

position at north side of Jeffries Point, East Boston. Approved 
June 18, 1879. 

481. T. Bullen & Son, for leave to extend their wharf on Merrimac 

River, city of Haverhill. Approved June 18, 1879. 

482. City of Boston, for leave to construct a sea-wall across a part of 

Roxbury Canal. Approved June 25, 1879. 

483. J. H. Brown, for leave to extend his wharf in Marblehead Harbor. 

Approved June 25, 1879. 

484. Latimer S. and F. W. Seaver, for leave to construct a pile-wharf on 

Plymouth Long Beach. Approved June 28, 1879. 

485. Staples and Phillips, for leave to extend their wharf on Taunton 

River at Weir Village, city of Taunton. Approved July 17, 
1878. 

486. City of Boston, for leave to construct embankments, sea-walls, 

wharves, and other structures in connection with the system of 
improved sewerage at Old Harbor Point, Dorchester Bay. Ap- 
proved July 28, 1879. 

487. Proprietors of Boston Pier, or Long Wharf, for leave to widen its 

present wharf on the southerly side. Approved Aug. 7, 1879. 
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488. Fall River, Warren, and Providence Railroad Company, for leave to 

reconstruct its bridges' over Lee's and Cole's River, without 
draws, in the towns of Somerset and Swanzey. Approved Aug. 
7, 1879. 

489. J. H. White, for leave to build a sea-wall in front of his premises 

bordering on Marblehead Harbor. Approved Aug. 21, 1879. 

490. Latimer S. Seaver, for leave to build a wharf on the south-westerly 

side of Captain's Hill, Duxbury. Approved Aug. 28, 1879. 

491. Henry Breed, for leave to fill solid a portion of his pile-wharf in 

Lynn Harbor. Approved Aug. 28, 1879. 

492. Maverick Oil Company, for leave to extend its wharf in Chelsea 

Creek, East Boston. Approved Aug. 28, 1879. 

493. City of Boston, for leave to rebuild and widen part of Western- 

avenue Bridge across Charles River. Approved Sept. 11, 1879. 

494. Nathaniel Webster, for leave to extend two wharves on piles to 

the harbor line in Gloucester Harbor. Approved Sept. 18, 1879. 

495. City of Boston, for leave to construct embankments, searwalls, and 

other structures, in connection with the system of improved sew- 
erage between Old Harbor Point and Squantum, and between 
Squantum and Moon Island, Boston Harbor. Approved Sept. 22, 
1879. 

496. The same. 

497. Joseph E. Stearns, for leave to construct a pile boat-pier at Monu- 

ment Beach, town of Sandwich. Approved Sept. 25, 1879. 

498. Amos A. Story, for leave to fill solid a portion of his wharf on 

Smith's Cove, East Gloucester. Approved Sept. 25, 1879. 

499. Heirs of the estate of William Collins, for leave to extend their 

wharf in Harbor Cove, Gloucester Harbor. Approved Sept. 25, 
1879. 

500. Central Wharf and Wet Dock Corporation, for leave to make an 

addition to its present wharf on the south side. Approved Oct. 
2, 1879. 

501. Fred H. Seavey and others, for leave to construct a wharf near the 

foot of Charles Street in the town of Winthrop. Approved Oct. 
9, 1879. 

502. Pacific Guano Company, for leave to build a sea-wall, and fill the 

area enclosed, at Wood's Holl, Great Harbor. Approved Oct. 9, 
1879. 

503. Eben B. Phillips and others, for leave to build a plank pier or walk 

on Whale Beach in Swampscott. Approved Oct. 16, 1879. 

504. Boston, Revere Beach, and Lynn Railroad Company, for leave to 

build a wharf and ferry-slip between Rowe's and Foster's wharves. 
Approved Oct. 23, 1879. 

505. Henry E. Bradlee, petition for leave to rebuild and extend his 

wharf in Chelsea Creek, Chelsea side. Approved Oct. 23, 1879. 

506. Michael Hurley, for leave to fill land-flats on Beach Street, and en- 

close the same by a wall, Lynn Harbor. Approved Nov. 13, 
1879. 
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608. Boston, Revere Beach, and Lynn Railroad Company, for leave to 
construct a wharf and ferry-slip in front of its property at East 
Boston. Approved Xov. 14, 1879. 

509. Joseph W. Clarke, for leave to fill a strip of flats lying between the 

New York and New England Railroad Company's land and B 
Street, South Boston. Approved Nov. 20, 1879. 

510. Steamboat Wharf Company of Chatham, for leave to extend its 

wharf at Stage Harbor, Chatham. Approved Dec. 11, 1879. 

511. The Chatham and Harwich Marine Railway, for leave to construct 

a marine railway at Stage Harbor, Chatham. Approved Dec. 11, 
1879. 

Fund for the Maintenance of the Work of the 

Board. 

In the re-organization of the work of this Board which was 
made by the last legislature, it was desired by the committee 
having it in charge that some plan should be matured by 
which the Board and its work could be maintained independ- 
ent of taxation. The present Board has given the subject 
some study, in the hope of presenting a plan by which this 
could be accomplished. SuJBBcient revenue for the mainte- 
nance of the work could not be obtained from fees imposed 
upon the licenses granted, without making such fees burden- 
some; but some revenue might equitably be derived from 
this source. A uniform fee for each license granted would 
not be practicable, unless it were made so small that the 
revenue derived would be unimportant. Many licenses 
granted are for small extensions of existing structures, or 
for structures in localities where their value is small ; and a 
considerable fee would often be prohibitive of desirable im- 
provements. If it should be deemed expedient to establish 
fees for licenses, the Board would recommend that discretion 
be given as to the amount to be charged, a minimum and 
maximum being fixed by statute. 

Prior to the consolidation of the Land Commission with 
the agents for South Boston Flats in 1877, the appropriations 
for the maintenance of the Land Commission were made 
from the moiety of the proceeds of sales applicable to im- 
provements. If the .work of the present Board embraced 
nothing but the development and sale of Back Bay land, 
there would be no question but that this practice ought to be 
resumed. As the whole work of the Board is, in fact, the 
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care of the public interest in tide-water, and in the lands 
under or reclaimed from it, there would be manifest propriety 
in making provision from the profits of the Commonwealth's 
first encroachment upon the water, for the permanent care of 
that which remains. It is worthy of consideration whether 
from the proceeds of Back Bay lands not yet appropriated 
elsewhere, or from those hereafter received, something should 
not be reserved toward a fund for the permanent mainte- 
nance of the work in question. 

The project of the reclamation of flats at South Boston 
grew out of a study of the needs of the harbor, and has 
been prosecuted with recognition of those needs. As the 
project has deyeloped, the legislature has determined, that, 
without in any way permitting the harbor to suffer there- 
from, the enterprise shall be conducted in future, as was the 
Back Bay reclamation, for the benefit of the treasury of the 
Commonwealth. Provision for the expense of prosecuting 
the work and guarding the harbor, by a reservation from the 
proceeds of the reclamation, would be very proper. 

By chap. 284 of the Acts of 1874, it is provided, that, when 
wharves or other structures in tide-water are extended under 
license below the line of riparian ownership, the party 
licensed shall pay into the treasury, before the work is be- 
gun, such compensation as shall be determined by the Gov- 
ernor and Council to be just and equitable. Under this 
provision $42,588.38 have been received for such occupancy 
of tide-lands since the passage of the Act. This legislation 
grew out of the work of the Board ; and the money thus 
secured is directly due to the supervision it exercises, and 
could with great propriety be applied to the creation of the 
fund desired. 

As the net receipts from the three sources named are now 
carried to the same sinking fund, the practical result would 
be the same from whichever the reservation were made. 

From one or all the sources above indicated, a fund could 
be established, derived entirely from moneys received through 
the work of the Board independent of taxation, from which 
the appropriations for its maintenance could be made. It is 
not desirable that the fund should be received or controlled 
by the Board ; but should be held by the Treasurer, as other 
funds of "{fee Commonwealth, applicable only to the purpose 
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named, as the legislature should determine by appropriation 
from year to year. The receipts secured should be in excess 
of appropriations, sufficient to secure, before the probable 
exhaustion of the sources from which they are to be derived, 
a fund adequate to yield an annual income large enough to 
maintain the work. It can scarcely be doubted that each 
new service which government assumes should be made self- 
supporting, independent of taxation, so far as is practicable ; 
and, while desirous of avoiding crude experiments or hastily 
conceived plans, we are satisfied that a plan somewhat like 
that we have outlined is feasible. 

The work of the General Government in the harbors of the 
Commonwealth during the year will be found in statements 
kindly furnished the Board by the officers in charge, which 
are printed in the Appendix. The Board would acknowl- 
edge obligations to Gens. Thom and Warren, U.S.A., for cour- 
tesies received. 

ALBERT MASON. 

WILLARD P. PHILLIPS. 

FRANCIS A. NYE. 

Boston, Jan. 1, 1880. 



i 



t 



.: 



FBLlCl,r5j?^^y| 



. ■••• "l .' 






' .t ■- 



I- 






-.-V 



■ A. 



»N 



; ■ :? 



APPENDIX. 



APPENDIX. 



[A.] 



This indenture, made this sixth day of September in the year eigh- 
teen hundred and seventy-nine by and between the Commonwealth of 
Massachusetts, acting by its Board of Harbor and Land Commissioners, 
subject to the approval of the Governor and Council, party of the first 
part, and Jesse Boynton of Providence in the State of Rhode Island, 
and Lyman Boynton of Boston in the Commonwealth of Massachusetts, 
copartners under the firm name of Boynton Brothers, parties of the sec- 
ond part, witnesseth tliat the said parties of the second part hereby cove- 
nant and agree with said party of the first part to fill B Street on the 
South Boston Flats, from PJastem Avenue to First Street, to grade thir- 
teen, with material dredged from the harbor, and to do said filling in ac- 
cordance with the lines, grades, and instructions which shall be given by 
the engineer of the Harbor and Land Commissioners, and to furnish all 
necessary aid and materials for givirlg said lines and grades. 

Said filling within the area of B Street shall be protected on the sides 
by extending the same at the same grade six feet beyond the location, 
and thence sloping to the existing grade of the flats by a slope of eight 
to one on the easterly side, and four to one on the westerly side, except 
that the party of the first part may, at its election, provide other means 
of retaining the filling on either side or on any portion of the same, in 
which case the parties of the second part will not be required to protect 
the filling at the point where such other provision is made. The mate- 
rial for said filling shall be dredged from the harbor at such places as 
shall be assigned by the engineer of the Harbor and Land Commission- 
ers, and by uniform excavation to the depth of twenty-three feet at 
mean low water ; and both the dredging and filling shall be executed to 
the satisfaction of the said engineer. Said parties of the second part 
covenant and agree to commence the execution of said work within thirty 
days from date hereof, and to prosecute the same with all reasonable de- 
spatch, and to complete the sauKi on c^r before the first day of July next. 

Said party of the first part hereby covenants and agrees with said 
parties of the second part to pay them for said filling at the rate of 
thirty- three and three-quarters cents per cubic yard measured in the 
work when completed. Monthly estimates of the work executed will be 
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made, and eighty per cent of the contract price paid thereon, the remain- 
ing twenty per cent to be retained till the completion and final measure- 
ment of the work. 

It is expressly agreed that no material outside of the limits of the 
slopes herein provided shall be paid for; and the plan hereto annexed 
and signed by said Harbor and Land Commissioners and by. said parties 
of the second part shall form the basis of measurement of the work when 
completed, and be binding upon both parties as the true representation 
of the existing grade at the commencement of the work. 

The party of the first part reserves the right to construct one or more 
sluice-ways across said street, for the passage of the tide to and from the 
space west of the same. 

It is expressly agreed, that, in the event of the failure of said parties 
of the second part to complete the said work on or before the first day of 
July next, the said parties of the second part shall pay to said party of 
the first part fifty dollars for each and every day beyond said first day 
of July, until the completion of said work. 

In testimony whereof the said Commonwealth has caused its corporate 
seal to be affixed hereto, and these presents to be signed and delivered in 
its name and behalf, by its Board of Harbor and Land Commissioners, 
and the same to be approved by its Governor and Council ; and the said 
Jesse Boynton and Lyman Boynton have hereunto set their hands and 
seals. 

COMMONWEALTH OF MASSACHUSETTS, 

_ By Albert Mason, ^ 

[SEAL OP THE \ ' f Harbor and Land 



T w. r. rHiLLiPs, > 

COMMONWEALTH.] ^ a -vt V 

Francis A. Nye, ^ 



Commissioners. 



JESSE BOYNTON. [seal.] 
LYMAN BOYNTON. [seal.] 
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Sales of Back Bay Lands belonging to the Commonwealth from 1857 to 1879 

inclwi'we. 



TEAR. 


Quantity suld. 


Amount. 


Average I'rice per 




Stiuare Feet. 




Square Foot. 


1857 


66,752 


870,000 00 


1^1.048 


1858 . 








316,455.5 


406,280 53 


1.283 


1859 . 








6,972 


17,430 00 


2.500 


1860 . 








340,653.5 


581,263 71 


1.706 


1862 . 








40,328 


74,351 25 


1.843 y 

2.079 ^ 


1863 . 








419,209 


871,586 30 


1864. 






• 


45,797 


100,477 65 


2.390 


1865 . 








50,145 


165,925 47 


2.805 


1806 . 








76,048 


136,393 22 


1.772 


1867. 








8,848 


12,828 48 


1.449 


1868. 








42,448 


80,164 00 


1.888 


1869. 








103,084 


384,855 52 


1.982 


1870. 








74,776 


208,020 20 


2.793 


1871. 








172,207 


485,093 30 


2.817 


1872. 








83,166 


284,759 36 


3.423 


1873. 








22,060 


59,080 00 


2.573 


1879. 








114,100.6 


350,313 18 


3.146 


Total 


• 

• 


• 


■ . 


2,084,020.6 


^,307,722 17 


^.066 
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REPORT ON REVISION OF HARBOR LINE. 
Br HENRY L. WHITING. 

To the Honorable Board of Harbor and Land Commissioners of the Commonwealth 
of Massachusetts. 

Gentlemen, — In accordance with the request of the Board, I have 
devised a project of harbor lines for that part of the Inner Harbor of 
Boston which includes the frontage of the city proper; of Charles River, 
from West Boston Bridge to the United States Navy Yard ; of Fort Point 
Channel, from Dover-street Bridge to its mouth ; and the frontage of the 
South Boston Flats, including the reclaimed and unreclaimed territory as 
far as Slate Ledge. 

I have made the localities referred to a subject of first consider- 
ation, from the fact, mainly, that they embrace the oldest and most 
firmly established business portions of the city bordering upon the har- 
bor, where change is least likely to be demanded, and where it is least 
practicable to effect it; and also because these lines of frontage form the 
best bases for extending the project over localities where, perhaps, a less 
rigid system of harbor line may be required. 

The basin of Charles River above West Boston Bridge has been the 
subject of recent treatment and change in its harbor lines; and still 
further modifications are contemplated. It seems, therefore, at this par- 
ticular time, or until the final purpose and character of the basin is deter- 
mined, inexpedient to revise the present lines. For similar reasons it 
seems inexpedient at this time to modify the harbor lines in South Bay 
above Dover-street Bridge. 

A further study and examination of various elements which enter into 
a proper system of harbor lines applicable to Chelsea Creek and Mystic 
River require more time and preparation than can now be given to them, 
in order to lay the results before the Board, together with the project 
herewith proposed. 

For the frontage of East Boston, further data and examination is 
desirable before a suitable system of harbor lines can be devised, and 
proper continuity with the lines of Chelsea Creek be effected, as well as 
to secure a better basis for extending the lines eastward, so els compre- 
hensively to provide for and define the improved frontage contemplated 
by the East Boston Company and the Boston Land Company. 

Without entering into a discussion of the principles of compensation 
or the complicated physical condition of the harbor, it is important to 
state that the new harbor line so closely follows the present configuration 
of the harbor outline, as formed by actual structures, — most of which 
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have been standing for so long a time that the impressions due to their 
condition and position have already been effected, — that no physical 
influences caused by such slight deviations from existing outlines as occur 
have been taken into account. The project has been based, mainly, upon 
the adjustment of water-spaces to symmetrical lines of frontage best 
adapted to navigation and occupation. Where the revised harbor line 
does deviate from the former line, and from existing outlines, it is for the 
purpose of correcting irregularities and improving the general alignement 
of the harbor frontage. 

In order that the revised harbor line may clearly and in fact define the 
actual limits of the harbor, it has been so projected that it will in no case 
fall within any existing structure ^ except where it may cross the lines of 
bridges. In some cases it coincides with the outer faces of wharf struc- 
tures as they now exist, and many of the initial points or points of 
deflection in it are coincident with tlie outer corners of present wharves, 
and the line has been projected with a view to the extension of other 
wharf and sea-wall structures to it; and it is desirable, if such structures 
are so brought out, they should coincide as nearly as practicable with the 
harbor line, while in no case should they extend beyond it. 

A practical difficulty exists in carrying out this system where the 
frontage is defined by one line only, as in the former method, which has 
seemed to me to be an imperfect one for this as well as other harbors 
for which I have devised schemes of harbor lines. The question at once 
arises as to what part of the structures built in conformity to it shall 
coincide with the harbor line. If the coping, which is generally under- 
stood to be the line of coincidence in the former system, then all parts of 
structures having ** batter" must extend beyond the line prescribed. 
If the foundation is the line of coincidence, then structures having un- 
equal batter will present at their surfaces or copings a zigzag and irregu- 
lar line. 

To guard against these objectionable features in the scheme, and pro- 
vide for the construction of more symmetrical lines within legally pre- 
scribed limits, I would respectfully suggest for the consideration of the 
Board the establishing of two parallel harbor linesj to be called the coping 
and foundation lines. The distance between these lines should be gov- 
erned by the approved batter of frontage structures at a given depth. 
For the Inner Harbor of Boston that of twenty-three feet at mean low 
water as the standard depth of channel improvements would seem to be 
appropriate, or the foundation line may be located beyond the base of 
ordinary structures, so as to give full room for repairs, &c.; for the 
water-faces of city proper, and for Charles River and Fort Point Channel, 
a distance of ten feet between the coping and foundation lines would be 
sufficient to include all probable structures; for the heavier sea-walls of 
the South Boston Flats ^.nd similar structures, twenty feet would be suffi- 
cient. By such a system of harbor lines, a symmetrical surface or coping 
line can be established at a given elevation, — the coping of the dry dock 
at the United States Navy Yard in Charlestown would be a suitable plane 
of reference, — while the foundations and submerged portions of all struc- 
tures can be constructed within lines which shall in fact restrict all 
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eiicroacliiiient upon the water-spates reserved by law for navigatioi 
other harbor purposes. 

The loss of initial points and the indafimtenesa in direction and extanj 
of the old harbor line are probably largely due to unauthorized encroaoh^ 
menta. To guard against the future occurrence of this abuse. It mighH 
be well to attach a definite penalty to each tranagreasion of the harboq 
line, aud insert a clause to this effect in the licensea granted. 

An important feature in the work is the accurate determination a 
permanent marking of the points in the harbor liue. Eipwienoa 1 
prored that reference to local objects, even of apparently stable charactar,! 
is insecure; and this fact was one of the reasons and requirements for Sf 
resuryey of the wharf-Iinea of the upper harbor, and for basing it upoM 
the costly and perfectly determined triangulation of the United Stata 
Coast Survey, — the main points in this triangulation being so aecurBljfl 
marked as to preserve them from the probable contingencies of accident. | 
It was also a feature in the scheme of the resurvey to connect e 
initial point or point of deltection in the harbor liue with the points in] 
the harbor triangulation; in fact, to make the points of deflection i 
harbor line actual points of triangulation. A practical difficulty, howevor.J 
arises in the esecution of this plaa, from the fact that many of the pointal 
of deflection in the harbor line will fall in water. It became necesBary.r 
therefore, to locate and determine by triangulation a point on some actualLM 
structure which would be accessible for instrumental occupation, andl 
where local marking could be made aa near as practicable to each pointlB 
of deflection in the barl>or line as could not be marked, and to makafl 
these points of triangulation " nferenae points " from which the points ofl 
deflection in the harbor line could be determined by measured and c 
puted distance and direction. The geographical position of each refer-fl 
ence point, and each point of deflection in the harbor line, will be givenj 
in tables similar to those for the same class of data published in the lastj 
annual report of the Board. 

The work of selecting and marking the points in the harbor liue fa 
been executed by Mr. William G. McClintock in a most thorough and'l 
accurate manner. Each reference point has been located with refereucefl 
to its future cotmection with the harbor triangulation; and the observe- I 
tions and measurements referring the reference points to the points of] 
deflection in the harbor line have been made with the same degree o£l 
accuracy which has characterized the determinations of the Coast Snrrey ■ 
which are the bases of these more minute results. The number of refer- 1 
ence points and points of deflection in the harbor line, which have been I 
marked with the copper tacks and iron plates in the manner adopted) A 
amounts in total to siity-one. 

The work of preparing and compiling the larger maps required fori 
the study and project of the revisBd harbor line has been done by Jfru ■ 
William T. Blunt in a most accurate and skilful manner. As Mr. Bluut J 
has since left the service of the Board for duty with the Mississippi Utrwl 
United States Commission, I feel it due to him to acknowledge here his I 
energetic and efficient service in connection witli this work witi the Board, f 
The only remaining work to be done, in order to make complete thai 
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final determination of the harbor line, is that of the observations and 
computations connecting it with such points and lines in the harbor 
triangulation as form the best bases for the results required. 

I present herewith the detailed description of the location and marking 
of the harbor line. 

Respectfully submitted. 

HENRY L. WHITING. 
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STATEMENT OF OPERATIONS DURING THE YEAR END- 
ING DEC. 31, 1879, ON WORKS FOR THE IMPROVE- 
MENT OF RIVERS AND HARBORS IN THE STATE OF 
MASSACHUSETTS, UNDER THE CHARGE OF B'VT. 
BRIG. GEN'L GEORGE THOM, LIEUT. COL. OF EN- 
GINEERS. 

I. — Improvement op Boston Harbor, Massachusetts. 

Operations for the improvement of this harbor by the United States 
Grovemment have been carried on during the year ending Dec. 31, 1879, 
as follows: to wit, — 

1. Under a contract made June 4, 1877, with Mr. George W. Town- 
send of Boston, Mass., for the breaking- up and removal of about 290 
cubic yards of sunken ledges, situated in the main ship channel at the 
Upper Middle, and near Kelly's Rock in the outer harbor, the contractor 
broke up and removed to grade, in the years 1877 and 1878, all the ledges 
remaining in the main ship channel at the Upper Middle, and about 183J 
cubic yards of that near Kelly's Rock, leaving 24J cubic yards near 
Kelly's Rock to be removed under his contract. This work was resumed 
by the contractor on the 1st of May, 1S79, and completed on the 12th of 
June, 1879, to the extent called for under his contract. 

2. Under a contract made Aug. 15, 1878, with Mr. Joseph E. Bart- 
lett of Boston, Mass., — the lowest of eight bidders, — for the removal of 
the Man-of-War Shoal (situated in the upper harbor at the confluence of 
Charles and Mystic Rivers) to a depth of 23 feet at mean low water by 
dredging, at 27 cents per cubic yard, measured in the scows, the contractor 
completed about 33,000 cubic yards of dredging on the 15th of December* 

1878, when he suspended work for the winter. On the 24th of April, 

1879, he resumed work under his contract, and has continued it up to the 
end of the year 1879, during which period he has dredged about 46,000 
cubic yards additional, making a total of about 79,000 cubic yards to 
date; leaving about 5,000 cubic yards to be dredged by him to complete 
the removal of that shoal. 

3. Under a contract made Aug. 26, 1878, with Mr. Isaac A. Sylvester 
of Quincy, Mass., — the lowest of three bidders, — for breaking up, and 
removing to a depth of 23 feet at mean low water, the only remaining 
sunken ledge neai* Kelly's Rock (containing 145J cubic yards, measured 
in situ)^ operations were commenced by him on the 2d of July, 1879, 
and continued with much energy until its satisfactory completion on the 
7th of November, 1879. 

4. The reconstruction of the sea-wall, built in 1868 and 1869, at the 
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south-east bluff of I^vell's Island, was commenced in June, 1878, and 
was nearly completed on tlie 9th of December, 1878, when work was 
suspended for the winter. It was resumed on the 14th of April, and 
completed on the 2lst of June, 1879. All the stone for this work was 
furnished by contracts, and all the work was done by hired labor. This 
sea-wall has been increa^4e(l in thickness and height, and has had a new 
granite paving plact'd in its rear, and a rubble-stone apron built in front 
for the protection of its foun«lation; and it is believed that it will now be 
able to resist the violent storms to which it is exposed, and effectually 
protect and preserve this part of the island. 

5. The sea-walls on Gallop's Island, Long Island, Point AUerton, and 
Deer Island, have all been repaired where most necessaiy during the past 
year. 

The appropriation of fifty thousand dollars made by Act of Congress, 
approved March 3, 1879, for the improvement of Anchorage Shoal, the 
channel at the Lower Middle, and the upi>er harbor near the mouth of 
Mystic River, havini,' ])e(»n made available therefor by the War Depart- 
ment on the iJOth of July, 1879, proposals were at once invited for dredg- 
ing at those plae-'s; and the following c)ntracts were made: to wit, — 

6. On the 28th of August, 1S79, with the New England Dredging 
Company of Boston, Mass., — the lowest of two bidders, — for 

(a) 38,000 cubic yards, more or less, of dredging at Anchorage Shoal, 
for obtaining a d»*ptli of 2-1 feet at mean low water, at 74 cents per cubic 
yard, meJisured in situ; and 

(b) (5,000 cubic yards, more or less, at the Lower Middle Shoal, for 
obtaining same depth as a])ove, at 8i cents \ier cubic yard, measured 
in situ. 

Operations were commenced at Anchorage Shoal, under this contract, 
on the 15th of September, 1879, and were continued up to the 17th of 
December, when they were suspended for the winter; resulting in 9,937 
cubic yards of dredging in situ to that date, wliereby the channel has 
been opened to the reijuired d<»pth for a width of about 350 feet. 

7. On the lltli of September, 1879, a contract was made with the 
New England Dredging Company of Boston, Mass., — the lowest of four 
bidders (after proposals had been twice invited for the work), — for 50,000 
cubic yards, more or less, of dredging in Mystic lliver, near its mouth, 
for obtaining a depth of 23 feet at mean low water, at 33 cents per cubic 
yard, measured in the scows. Operations were commenced under this 
contract on the 2d of October, 1879, and have been continued up to the 
close of the year, resulting in about 20.000 cubic yards of dredging 
under said contract. 

The dredging to be done at Anchorage Slioal under the present con- 
tract (viz , 38,000 cubic yards, more or less, measured in situ) will open 
a channel of the projected depth to a width of alH)ut 000 feet; whereas 
the full width projected is to be not less than 1,000 feet, which will 
require about 80,000 cubic yards of additional dredging. 

The dredging contracted for at the Lower Middl-j Shoal (to wit, 6,000 
cubic yards, more or less, measured in situ) will open the channel at that 
place to the full projected width of not less than 650 feet. 
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The dredging contracted for in Mystic River (to wit, 50,000 cubic 
yards, more or less, measured in scows) will open a channel of the pro- 
jected depth to a wi<lth of about 100 feet throughout the whole length 
of the shoal; whereas the full width projected is 300 feet. 

From the foregoing statement, it is seen that the work that now re- 
mains to be done under the present contracts consists of — 

1. The completion of the contract made Aug. 15, 1878, with Mr. 
Joseph E. Bartlett for the dredging at the Man-of-War Shoal, of which 
about 5,000 cubic yards now remains to be done. 

2. The completion of the contract made on the 28th of August, 1870, 
v»'ith the New England Dredging Company for the dredging at Anchoi- 
age Shoal, of which about 28,000 cubic yards remains to be done; and 
about 6,000 cubic yards of dredging at the Lower Middle Shoal. 

3. The completion of the contract made Sept. 11, 1879, with the New 
England Dredging Company for the dredging at ^lystic-river Shoal, of 
which about 24:,000 cubic yards now remains to be done. 

The work that has been completed up to the 1st of January, 1880, for 
the improvement of this harbor, consists of the following: viz., — 

I. The main ship channel has been straightened, widened, and deep- 
ened, so as to have a width of not less than 600 feet, and a depth of 23 
feet at mean low water at the following places: viz., — 

1 . At the west end of Great Brewster Spit. 

2. At the south-east and south-west points of Lovell's Island. 

3. At the Upper Middle Bar. 

Whereby this channel, from the entrance of the lower harbor up to 
Anchorage Shoal, has a width of not less than 600 feet, and a depth of 
23 feet at mean low water (or about 32 J feet at ordinary high water), 
except at the Lower Middle, where it requires widening. 

II. Sea-walU have also been built, for the preservation and protec- 
tion of the headlands in the harbor, at Point Allerton, Great Brewster 
Island, Lovell's Island (north and south-east heads), Gallop's Island, 
Long Island (north head), llainsford Island, and Deer Island (north, 
middle, and south heads) ; which are now generally in good condition. 

III. Sunken rocks have also been broken up and removed as follows: 
viz., — 

Kelly's Rock and all the known sunken ledges near it. Tower Rock, 
Corwin Rock, the ledges recently discovered at the west end of Great 
Brewster Spit, and ])etween there and (George's Island (all situated in 
the main ship channel at **the Narrows"), to a depth of 23 feet at 
mean low water. Barrel Rock in Broad Sound, State and Palmyra 
Rocks, situated about one-half a mile east of Castle Island, have also 
been removed. 

Surveys and estimates have also been made, and appropriations asked, 
for completing the following additional work how projected for the 
improvement of this harbor: — 
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1. For completing to a least width of 1,000 feet the main ship 

channel at Anchorage Shoal 360,000 00 

2. For completing to a width of .'U)() feet the main ship channel in 

My.stic River, in tht* upper harbor 35,000 00 

3. For straightening, widening, and deepening the main channel 

in the npper harhnr, fioni the mouth of Charles River up to 
Western-avenue Bridge, and thence up to the head of tide- 
water at W'atertown 74,()00 00 

4. For the repairs of the several sea-walls built for the preserva- 

tion of I his harbor 5,000 00 

Adding for engineering expenses and other contingencieis, say, 20,400 00 



Total ;?195,000 00 



II. — Merkimac River, includixg tup: Harbor of Newburyport, 

Massachusetts. 

I. Merrimnc liicer above Newhuryport^ Mass, — Under tho appropria- 
tion of five thousand dolhars made by the River and Harbor Act of March 
3, 187.0, the improveniont of this river lias been continued at the falls be- 
tween Haverhill and Lawrence, Mass., under an arrangement made with 
the Pentucket Navigation Company, by which, since the 1st of Septem- 
ber last, the channel at the Upper Falls has been straiglitened and wi- 
dened, and in some measure improved at the Lower Falls. Xumorous 
snnken bowlders have also been removed from the river at the Upper 
Falls, Lower FalLs, Hazcltine Rapids, and below. The only projected 
work that now remains to be done at tliese falls is the removal of a 
sunken ledge at the Lower Falls, which it is contemplated to have done 
next season with the funds now available therefor. 

By these improvements at the falls, the channel will have 3 feet of 
water up to the head of tide- water at the foot of the Upi>er Falls in the 
lowest stages of t\n^ river, at low tide with the mill-water at Lawrence 7iot 
running, and about 5 feet of water with the imW-wntar rumiinf/ ; whilst 
at high water, with the mill-water runninr/, there will be about 7^ feet of 
water. At the Upper Falls (above tide-water) the channel (as now com- 
pleted) has a depth of about 4;^ feet in the lowest observed stages of 
the river with the mill- water running. 

The following work has also been done (in the years 1870-78) for 
the improvement of this river: viz., (1) the rocky shoals dredged, and 
numerous sunken bowlders removed from the channel, at and near 
Rock's Bridge (six miles and a half b<*low Haverhill), including Currier 
Kock above, and Petty Rock below, the bridge, — greatly improving this 
the most dangerous part of the river below Haverhill; (2) the channel 
opened by dredging, for a width of 100 feet, to a di'i)th of 12 feet at ordi- 
nary ^?^A water, at Currier's Shoal (about four miles below Haverhill); 

(3) also, to the same depth and for a width of 75 feet, at the shoals near 
the head and foot of Silsby's Island (about one mile below Ilavei liilJ) ; 

(4) and at Haverhill the shoal between the two bridges has also bec^n im- 
proved by dredging, so as to have a channel 10 feet in df'pth at oidinary 
high water. The above improvements comprise all that have hitheito 
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been projected for this river below Haverhill, with the exception of the 
removal of some more bowlders at Rock's Bridge, for which an appro- 
priation of one thousand dollars has been asked. 

2. Newhuryport Harbor, Mass. — Under the appropriation of ten thou- 
sand dollars made by the Kiver and Harbor Act of June 18, 1878, a con- 
tract was made Aug. 10, 1878, with Mr. Isaac A. Sylvester. of Quincy, 
Mass., — the lowest of five bidders, — for breaking up, and removing to a 
depth of 9 feet at mean low water, 300 cubic yards, more or less, of the 
North (Gangway) llock, at $28 per cubic yard, measured in situ. Work 
was commenced under this contract on the 24th of August, 1878, and 
continued up to the 20 th of December, when it was suspended for the 
winter, during which period about 170 cubic yards of the ledge was 
broken up, and removed to grade. Operations were resumed by the con 
tractor on the 16th of April, and completed on the 28th of June, 1879, in 
which time 135 j*^ cubic yards of the ledge was removed to grade, making 
a total of 305.j^ cubic yards removed under and in completion of his con- 
tract. By this work the channel has an increased width of 60 feet for a 
depth of 9 feet at mean low water. 

In the year 1870 Gangway Rock (situated about 70 yards to the- 
south-east of North Rock) was for the most part reduced to the same 
grade, — to wit, 9 feet below the plane of mean low water ; and the 
sunken wreck of the schooner ** Globe " was also removed. 

The additional work projected for the improvement of this harbor 
consists of (1) removing to grade still more of North Rock, so as to in- 
crease the channel 20 feet more in width for a depth of 9 feet at mean 
low water; (2) completing the removal, to the same grade, of Gangway 
Rock ; (3) the removal, to the same grade, of South Gangway Rock, 
situated about 120 yards to the south-east of North Rock ; (4J break- 
ing up and removing the ledge in the upper harbor, known as **the 
Boilers," to a depth of 5 feet at mean low water ; (5) removing four 
sunken piers from the channel near the entrance of the harbor abreast of 
Black Rock's Creek ; (6) removing a large sunken bowlder from the 
channel between the north and south piers. The estimated cost of these 
improvements is twenty-three thousand dollars, for which an appropria- 
tion has been asked ; making a total of twenty-four thousand dollars 
asked for both river and harbor. 

III. — Plymouth Harbor, Massachusetts. 

By the River and Harbor Act of June 18, 1878, the sum of five thou- 
sand dollars was appropriated for the improvement of this harbor, about 
half of which was expended, in 1878, in the extension of the stone 
bulkhead at the outer end of Long Beach, and in the repairs of other 
works on that beach where most necessary. This work was resumed in 
June, and was completed in November, 1879, for a length of about 700 
feet along and outside of the wooden crib-work bulkheads, now much 
impaired by age and storms. This bulkhead, as extended, will give 
better and more permanent protection to the outer end of the beach. 

During the past year all the necessary repairs have been mjtfde, and all 
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the works on the beach are now in a good, effective condition ; but, ex- 
posed as they are to injury from violent easterly storms, they will neces- 
sarily continue to require occasional repairs. These works have been 
built, from time to time, for the protection and preservation of Long 
Beach, upon the existence of which this harbor depends. They consist 
of bulkheads, jetties, and groins, built for the accumulation of sand ; 
and the planting of beach-grass, also to accumulate sand and give 
permanency to the beach thus formed, whereby a ridge has been formed 
throughout the whole extent of the beach, which is for the most part 
covered with beach-grass. 

For the improvement of the harbor itself, the sum of ten thousand 
dollars was appropriated by the River and Harbor Act of March 3, 1875, 
by which a channel was opened from the Middle Ground up to Long 
Wharf, a distance of about 2,500 feet, to a depth of 6 feet at mean 
low water (or 16 feet at mean high water), and for a width of 50 feet. 

The project originally provided for a channel, 100 feet in width, to be 
extended southward to the mouth of Town Brook, a distance of about 
900 feet above Long Wharf, so as to form a basin in front of the wharves 
of the city, 125 feet in width, with a depth of 8 feet at mean low 
water. 

For the completion of this project, the additional sum of twenty-five 
thousand dollars was asked in my annual report to the Chief of Engi- 
neers for 1878, since published by Congress. By the River and Hai'bor 
Act of March 3, 1879, the sum of thirty-five hundred dollars only was 
appropriated for this work ; but it has been decided to wait for an 
additional appropriation before doing any thing further towards its 
completion. 

IV. — Provincetown Harbor, Massachusetts. 

All the works projected for the preservation and improvement of this 
harbor have been completed, except the extension of the stone bulkhead 
on Long Point. These works are now in good condition, and fully 
answer the purpose designed. They will, however, require continual 
watching and occasional repairs, for which purpose an additional appro- 
priation of one thousand dollars has been asked. 

Under the appropriation of one thousand dollars, made by the River 
and Harbor Act of March 8, 1879, 5442^^ tons of rubble-stone has been 
placed on the bulkhead on Long Point, in extension of the same, during 
the past season. 
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STATEMENT OF OPERATIONS DURING THE YEAR END- 
ING JUNE 30, 1879, ON WORKS FOR THE IMPROVE- 
MENT OF RIVERS AND HARBORS IN MASSACHUSETTS, 
UNDER THE CHARGE OF B'VT. MA J. GEN'L. G. K. WAR« 
REN, LIEUT. COL. OF U. S. ENGINEERS. 

Wood's Holl Harbor. 

Surveys of this harbor were made in 1873 and 1878, and fifteen thou- 
sand dollars appropriated by Congress for dredging and improving its 
channels. It is understood that considerable work has been done in 
removing rocks and bowlders since the report of Gen. Warren was made 
up. 

Taunton River. 

Two thousand dollars appropriated by Congress in June, 1878, has 
been expended during the succeeding fiscal year in the removal of 232 
cubic yards of bowlders from the channel between Weir and Dighton, a 
distance of six miles. 
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HAEBOR AND LAND COMMISSIONEES' REPORT. 



To the Honorable the Senate and the House of Representatives of the Com- 
monwealth of Massachusetts. 

The Board of Harbor and Land Commissioners, in accord- 
ance with the provisions of law, respectfully submit their 
annual report for the year 1880. 

South Boston Flats. 

The total cost of this land to Dec. 31, 1880, has been, 91,1^,847 69 

The receipts have been, — 
From Boston and Albany Railroad, for land, 9330,000 00 
From New York and New England Railroad, 

for land 1,108,165 00 

Fro;m New York and New England Railroad, 

for rent 10,500 00 

From Boston Wharf Company, for land . 1,354 20 

1,450,019 20 



Showing, exclusive of interest, a profit to the Common- 
wealth, to Dec. 31, 1880, of f301,171 51 

From this statement it appears that the aggregate amount 
of sales, and the amount received for rents, &c., of the South 
Boston lands, already exceeds by the sum of $301,171.51 
the whole amount expended by the State at South Boston. 
And there is still a large sum due from the Boston and 
Albany Railroad, for its purchase of fifty acres, besides dam- 
ages for non-fulfilment of contract. 
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The sales above reported cover all the filled land at South I 
Boston, and leave belonging to the Commonwealth some I 
seven hundred acres of flats, upon a very small portion of I 
which has money been expended for reclamation; and, with I 
active work, it will take two years to prepare for use a single I 
dock and the adjoining piei's. I 

On the 28th of August last, a contract, of which a copy I 
will he found in the Appendix, was made with Thomas I 
Potter for dredging three hundred thousand yards of mate- I 
rial from the lints beyond the line of the proposed outer 1 
wall, and placing the same upon the flats proposed to be I 
filled, the whole work to be completed by the 1st of Jan- I 
uary, 1883. This contract has been duly approved by the I 
Governor and Council. It exhausts the appropriations al- I 
ready made; and a further appropriation will be necessary in I 
order to complete retaining- walls, and walls for the required I 
dock, so that the work upon the walls may be prosecuted I 
simultaneously with the filliug. By the Act of 1878, Chapril 
237, the fund called the Commonwealth's Flats Improve- J 
ment Fund is established ; and hy the same act it is provided i f* 
that proceeds of land at South Boston, when sold, shall be / 
placed in this fund. From this fund an appropriation was) , 
made by the same act; and it is now asked that a further 
appropriation may be made from the said fund, sufficient 
for the purposes named, so that without further delay the 
necessary additional contracts may be made. 

After the sale of the filled land was made, it was deemed, ' 
advisable that the commission should obtain such knowledge 
of the construction, arrangement, and management of docks 
in Europe, as would enable it to make that use of the South 
Boston Fiats which would conduce most to the advantage 
of trade, and meet its requirements, at the same time having 
due regard to the interests of the State. His Excellency 
concurred in this view; and one of the commission has vis- 1 
ited Europe for these purposes, and has submitted to the 
Board a report of his examinations as follows : — 

To the Board n/ Harbor and Land Commissioiiera. 

Gentlemen', — Deputed by the Board, witli the iijiprovai of hia Ex- 
cellency, to visit Eai*ope for the iiispeutioii of douba and thL'ir ooniiectionB 
with railroads, and especially to examine tlieir syatems of organiiation 
and management, I have the honor of submitting my report. 



NT — No. It. 



The first thing which attracted my attention, as I inquired about docks 

1 Europe, was the ^-cat amount of work on docks wliiuh was in prog- 

SJW, contemplated, or just completed, in almost eveiy {>ort. wtiether 

r greut or small, throughout Great Britain, FranL-e, Belgium, UoUaud, and 

tCerman;. This work ia to be attributed to two causes, — 

. The necessity of docks suited to the change of vessels from piail to 
m; the latter requiring gr*'ater length of quayage, with wide sheds 
bnd broad landings, and a grcator depth of water. 

2. The necessity of preparing all porta which exported their special 

products to the ports of America, for the reception of the steamers which 

bring American produce or merchandise, because, with vessels such as 

^re fitted for the Atlantic trade, it is iin)x»sible for them to discharge at 

e port and load at another. The models of the ships which do not 

■ jyermit their moving about, as sailing ships did, with swept holds or 

ktightly ballasted, the long detention and double' port charges, prevent 

md make it too costly. Therefore, for such ports it is iinsessary, in order 

e secure cheap and reasonable fj'eights upon their exported products, to 

V able to Bccommodata with proper docks and raih'oad connections, all 

vships which may bring impoited goods to the port. And so by being 

r.tttile to receive inward cargoes, ships ai-e secured at the port for outward 

1 1 «»rgoes. In other words, such a port with good docks and railroad con- 

^Aeotions may establish a line o£ steamers to America which will be sure 

iot cargoes both ways. 

That the trade with America is of great impoi'tance, is shown by the 

mt that while the receipts of the Mersey Dock and Harbor Boai'd for 

' dock rates and tonnage rales during the year ending July 1, 1880, were 

£740,000 sterling, £360,000 sterling were collected from the United 

States trade, and £00,000 sterling more from the trade with tlie British 

North American provinces; or, nearly 57 per cent of these i-eceipts weie 

kfrom the trade with North America. 

In Great Britain one finds docks fitted for this trade, either jnst oom- 

ir in progress, in the ports of London, Liverpool, Hull, Newcas- 

, Hartlepool, Leith, Glasgow, Barrow, Fleetwood, Belfast, Bristol, 

ESwansea, Cardiff, Newport, Plymouth, Southampton, and perhaps other 

In Fi'ance, at Dunkirk, Havre, Bordeaux, and Marseides. In 

Jclgiom, at Antwerp. In Holland, at Amsterdam, and Rotterdam. In 

' Germany, at Bremerhaven and Hamburg. The amount exjiended and 

to be expended is many millions in sterling. 

In Amsterdam a canal fifteen miles long has been cut through to the 
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a city which ha.s lain almost di^rmant for three centuries, the docks 
Jbuilt by Nafioleon have been enlarged, deepened, and re-modelled, new 
e beiiig built, and the whnle water-front of the city changed to 
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insure deep water and regularity in the tidal flow, at h, cost of mat 
millioDS of dollars; and the city with its lines of steamers, and immense 
nu:nber of Baiting vessels in the American trade, has become to-day the 
third or fourth commereial city of Europe. In Hamburg and Bremen 
large sums have been expended, and lines of steamers to America 
lished. These five ports are to-day in competition for the gi'eat tn 
between America and Germany. 

The four poi'ts of France pnt the various portions o£ that great nal 
into direct communication with America; and their docks, their 
iences, and t-heir cost are on the same scale as the docks in Germany, 
Holland, and Belgium. Indeed, it is a point very difficult to decide, as 
to which has the best, or which has expended the most. But all look to 
the American trade for their greatest revenue. 

The ports of Great Britain are familiar to you by name. London and 
Liverpool are general 'porta, while most of the others are special ports. 
In most of the epecia! ports there must have been expended a million of 
pounds sterling, andiu some of them more. In the River Clyde, which fifty 
years ago was not navigable to Glasgow by ships of one hundred tons, 
there is now twenty-five feet of water, and thei'e are ample docks, two or 
three lines of steamers to America, and the great ship-yards where are 
built a lai'ge proportion of the steamers now eng^ed in the American 
trade. The cost of making such a poi-t, as Glasgow now is, bas been 
many millions. 

And SO the varioua other ports luiglit be described; but the plana of 
their docks, which you now have, will afford you ample information in 
regard to their plans and conati-uction. 

In London the great Victoria and Albert Dock, two miles long, h.'w cut 
off abend in the river, which it enters at either end; and here may be 
found the great steamers running to Boston and New York. So far as 
possible, every improvement has been introduced, and both here and at 
the East and West India Docks, every attempt has beeu made to facili- 
tate business and to lessen charges in the handling of goods. 

When I landed at Liverpool, the engineer of the Meriiey Docks, Mr. 
Lyster, told me that in the handling of goods .America had little to leam 
in Europe, and that he had sent his assistant to America, last year, to 
examine our system of handling goods in order that he might introduce 
in his new docks and warehouses now building in Livei'pool all American 
improvements. Still he said there was one thing in which Europe wait in 
itdvance of America, and that was the use of hydraulic machinery. This 
1 found to be true, and no dock visited waa found without large hydmulic 
engines and hydraulic cranes. But it waa laughable at tiroes to see 
how goods were handled so carefully, so easily, and so cheaply, by this 
splendid machinery, and then to see the whole saving wasted. For 
instance, at Antwerp a vessel with broken pig-iron was being discharged 
by one of the beautiful hydraulic swinging cranes of Sir William Arm- 
strong. The iron was hoisted fi-om the hold in a large tub, which, instead 
of being swung over to tlie car stauding upon the track only fifteen feet 
away, and then dumped, was lowered to the deck, and then the irou was 
handled piece by piece, and ptaoed iu a basket, the basket placed upon a 
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shoulder, and the man Wiilkeddown a plank to the dock, up another 
plank on the further aide of the car, and then dumped his basket intKi the 
car. It was in vain to ask why the tub waa uot swung and theu dumped, 
— they never did it so. 

In Loudoj), with a hydraulic orane lying idle alongside the ship, bale 
rolled from the car down to the pier, and then rolled up again 
tlie veasel'a deck. To the question " Why do you do so? " the answer 

We always have." 
In Liverpool, where grain is raised by hydraulic power to the highest 
iry of the magnificent grain warehouse, and carried by a horizontal 
lit, moved by hydraulic machinery, at the rate of fourteen feet ia a sec< 
id, eighty tons of it in an hour, — with a railroad station two hundred 
it away, the gmiu is lowered to the lowest floor, shovelled into a sack, 
•,k carried to a truuk, and by the truck carried ta an open car, upon 
Lch it is loaded, covered with a tarpaulin, and transported to the coun- 
Mr. Lyster has tried in vain to extend his belt to the station. The 
lad company says No, and grain is handled as it has aJways been. 
while science shows the way, and engineei's desire to use the iia- 
'ements which they have coustrueted, prejudice and custom say No, 
and absorb the saving of Impi-oved machinery. But iii other places where 
they deal with their own products, prejudice and custom do uot always 
interfere with science. In Newport there is a dock two thousand five 
hundred feet long, one side of which ia devoted to coal shipments. Here 
science has had full sway. Parallel to the dock, and three or four hun- 
dred feet away from it, ia the railroad track, elevated seven feet above the 
capsill Upon this track the loaded cars come in, each ear of four wheels 
holding eight tons of coal. At intervals of three or four hundred feet, 
there are switches from which curved tracks riiu to tlie capsill of the dock, 
on a descending grade. Upon these curved tracks the loaded cars are 
switohed oS. At the end of each track is a hydraulic lift, upon which 
the loaded cars are placed one at a time. One man handles t)ie cars, and 
one man tends the lift. Kvery two miuutes a car is raised fourteen feat, 
dumped by an opening at the end, tipped back on to a descending track 
which runs backon acurved line to the main track; and so, withouly two 
men, coal is loaded into a single hatch of a vessel, at the rate of four tons 
minute, — an example of the rapidity and cheapness witli which 
,re handled when men will use the appliances which scieuce fur- 



Tbis use of hydraulic machinery and gravitation was the most notion- 
able thing in connection with the handling of goods. Its simplicity and 
cheapness should attract attention, and wherever the two powers can be 
DOmbined they xhould be used. But it is not merely for the handling of 
goods that hydraulic machinery is used in Europe. The docks there are 
mostly docks into which vessels can come only at high water, owing to 
the great rise and fall of the tide. At high water the gates are opened, 
and vessels pass in and out. Then the gates are closed, and high-water 
IQ&rk is retained inside the docks all the time, so that vessels lie cou- 
itly afloat, with their rails always at the same distance from the 
gnill of the dock. And it is to opeji and shut these great gates requir- 
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e power, that hydriiulic machinery is used. It is also used t 
pump out the g'l-aving doobs whipli are found inside all firet-clasa dockg 
in Europe. The modern flavins' dock is over five hundred feet long, aixtJM 
feet wide, with twenty-five to thirty feet water over the sill. Such a 
dock as this is pumped dry in Liverpool hy hydraulic machiiieiy ii 
than nn hour; and one of the largest steamers, the ''Scythia," entered this 
dock, and went out in eleven hours, having been painted and cleaued in 
tlie intei'val, — the eleven hours being in the night, so that no time waa 
lost. At the dock electric lights are used, so that meu can work at well | 
hy night as by day. 

The other noticeable thing in regard to docks is their ci 
all on equal terms. There, railroad companies do not own and cootrcAfl 
docks, charging other railroads for their use, but in all cases the railroad! 
tracks upon the docks and to the junction with railroads are owned by I 
the dock company, which loads the cars and carries them to the junctionir 
or receives them at the junction and unloads them, the charge U. 
roads being the same. This is exemplified by the following advert; 
ment of the Royal Victoria Docks at London: — 

IsipoHT Goods. — There is no extra charge for delivery to railway ti 
The following railway companies have {goods depots within the Victorfl 
Docka, and the Irncks run aliiiigslile the warehouses, vIk.: Great Eafiien^.l 
Great Nucthero, Loudon and North- western, Midland, and, hy special a 
raiigenient, the Great Western. Grain, flour, guaito, provisions, and goa^ 
nf ever; description, hunded to above companies, aa a rule arrive at destinftf 
tlon the following inoinlng, tliux saving miieli time anil riak; ami no expense 
for cartage or lighterage are incurred. 

This list of railroads covers the principal companies in Great Britaini] 
To each of tliese railroads cargo fi'oin any vessel in those docks c 
delivered, and from, each of tliese railroads any vessel in the docks can I 
receive goods, at precisely the same cost per ton. In Liverpool it is the 
same. The three railroads there, the North-western , the Midland, and 
(Jreat Western, have equal privileges. And so it is all over Europe. To 
whichever dock in whichever port a vessel goes, her cargo goes on equal'J 
terms to eveiy railroad which has a track within tlie limits of the j 
and from every railiDad in the poiii cargo can be received on equal term 
la this couatiy no such custom prevails. The great termioi s 
by railroad corporations. Not to eveiy railroad are allowed eqnal b 
but only to every railroad other than the owner. Thus vessels which i 
this country lie at a railroad terminus cannot receive cargo from, 
deliver cargo to, all railraads upon equal terms. The rate b 
railroads is different Ifom the rate to the railroad at whose terminus t 
vessel lies. Freight to other railroads pays a terminal charge to the n 
road owning the terminus, and a general cargo for diftei'ent destinations'' 
must pay a charge or be sent over the road which owns the terminus. 
This may work well for the railroad, but it is against the public interest, 
and is injurious to the port. In Europe, if two railroads compete with 
each other, they bear the loss of the competition. Here, if they a 
the importer of goods does not get the whole benefit, because of tl 
iiiinal charge to other railroads. 
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ihant oE'Bo.'itim whose goods are at the Grand Junction Wharf 

tttnot send hii goods West by tha Fitchburg or Lowell esoept by pay- 

i terminal charge ; nor can a vessel at either Coiistitutioa or the 

pwell Wharf send goods West by any railroad except the railroad own- 

Hg the terminus, unless he pays a termiual charga. Thia detracts from 

the a,dvaatage of Boston as a port. If the European syatetn were adopted 

here, and ahips lyin^r in a foreign port could take freight for Boston to bs 

sent thence by all railroads upon equal termd, the advantages of Boston 

ttuld be more fully appreciated. Then steamers could come here aa- 

1 that, at whiitever dock they unloaded, they could at the same dock 

|hd from any riiilroad or from several railroads upon the same terms, 

a vessel coming to either wharf muat load at the same wharf with 

fch cargo aa the railroad can furniah, or must haul to the wharf of 

lother railroad to take the cargo which that road can fuvuish, or else 

le terminal charge comes in. Here it is, " Haul your vessel, or load with 

t we can give you by our cars." In Europe it is, "Stay where you 

Gooda by all railroads will he brought to you on equal terms." 

%etiier the system here can be changed, is worthy the consideration of 

h the legislature ajid the Imsiness men of Boston. 

Liverpool Docks. 

^ But, while in so many porta in Eui-ope there are docks which attract 

tention by their ertent and convenience, it ia in Liverpool that the 

bost complete system of docks is to be found ; and here is found also a 

n of management which secures uniformity of rates in the whole port, 

and to the business community the advantage derived fi'om doing a large 

business. Here is found an inducement to estend business, so that the 

cost of doing it may be reduced ; and here is found an immense corpora^ 

tion, without stockholders and without capital, managed and controlled 

by the men who contribute to its I'evenue ; a corporation consisting of a 

large pi'operty, paid for by notes and bonds amounting to sixteen million 

pounds Bterling ; aecui-ed, not by a lien npoii the property, but only on 

e. and from the payment of which ouly one hundred thousand 

^nds Bterling can be set aside annually from surplus receipts, if the 

tplus receipts amount to so much. This loan, though representing the 

t of improvements, is i-eally a loan, based solely upon the continued 

Dsperity of the port, and bears interest at rates varying from three per 

Mt per annum, to four and one-half per cent. The sinking-fund with 

» accumulations amounts to one mtllioii two hundred thousand pouuds 

Bfling. 

y The first dock in Liverpool was of three acres, 1,8B0 yards in extent, 
d'Was opened in 1715. In 1800 the dock area had reached 27 acres 
lud 1,913 yards. In 1835 there were 46 acres and 3,179 yards. In 1840 
there were 95 acres and 1,054 yards. In 1850 there were 152 acres and 
381 yards. In 1837 there were 192 acres and 129 yards. Up to this date, 

K works had been constructed by the town of Liverpool, under authority 
Parliament, and from time to time there had been built upon the Bir- 
ihead side of the Mersey several docks, which on the 1st of January, 
18, had an area of seven acres and 360 yards ; ao that the total area of 
^ 
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docks upon botli siilea of the Mersey was 10!) acres and 43S yards. At 
this time was passed tlie Consolidation Act, by nhicli all the docks apoa 
both sides of the Mersey were placed in the bands of the Mersey Dock 
and Harbor Board, as perpetual trustees. To the town of Liverpool was 
alloned the sum of one million five hunUi'ed tliouaaad pounds sterling for 
the surrender of certain rights transferred to the new Board, and such 
furtlier sum as the town had espeuded, and to the Birkenhead Dock 
Company, a sum to be settled as provided by law. 

The directors consist of twenty-eight members — eight elected each 
year, whose term of office is three years — and four members appointed by 
the Mersey Conservancy Board. The twerity^fonr raembera of the Board 
are chosen from those who, residing within ten miles of Liverpool, have, 
paid dock rates to the extent of twenty-flve pounds sterling during 
previous year, by those persons who have the Bnme quaJifications. 
this Board are vested the whole oare of the docks, the duties of pilot o 
missioners for the River Mersey, the duties of harbor commissioners for 
the river, the exclusive right to build docks, the right to build railroads 
and to operate tliem within their own praperty, and the right to build 
across (over or under) streets, to discontinue streets, and to make new 
streets, subject to approval of the town of Liverpool, and to extend rail- 
road tracks to connection with other railroails ; and many other rights 
properly guarded as may be found necessary, and to fix all dock aud 
tonnage rates, harbor and light dues, and rates for pilotage. But they 
must apply to Parliament for a\itJinrity to borrow money for further 
improvementa, and must fix the dock rates at siicli sum as^will pay cost 
of maintenance, management, operation, interest, and the oue hundred 
thousand pounds sterling for the sinking fund ; no portion of the receipts 
beyond the one hundred thousand pounds sterling per annum Iwing appli- 
cable either to a reduction of the debt or further improvements. iJo 
member of ttie Boai'd can receive any compensation for bis services, but 
all employes are paid. Thus it will be seen, that, with increased bn«- 
ness, rates must be lessened to the advautsge of those doing business in 
Liverpool. 

This is the corporation which now nianagps and controls all the docks 
upon the Mersey. In 1860 its dock area was 33* acres, 1,189 yards; in 
1870, 383 acres, 811 yards, and in 1880, 433 acres, 4,823 yards. And 
there are now very great improvements in progress, both at the North 
and South Ends, the most important of which is the great steam dock 
at the North End, upon which have been exjiended one million eight hun- 
dred and thirty-six thousand pounds sterling (three hundred and forty- 
six thousand pounds of it in the year ending July 1, 1830). In this 
dock there will be three piers or quays, each fifteen hundi-ed feet long, 
and three huiidred feet wide, separated by docks of three hundred feet 
wide. Upon each quay will be two sheds upon the edge of the docks, 
each one hundred feet wide, with a street for teams and railroad tracks 
between tiem of oue hundred feet In width. These quays will add nine 
thousand feet to the length of quayage, and will be used for the steam- 
ers in the American trade, eighteen of the largest of which can be 
accommodated at one time. Upon tliese quays will be the hydraulic 
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riieranea, and erery other known appHanca far the prompt and cheap hand- 
I 'fing of goods. They are eipected to be ready for uBe in 1881. 

Th the same dock basin will be graving docks, eo that ateamera can be 
►Tepaired promptly, and without moving ont of the basin in which they 
1' lie to discharge and receive cargo. 

At the South End, also, are extensive docks in the course of con- 
struction, npon wliieh the aura of three hundred and twelve thousand 

I pounds sterling has been expended, eighty-two thousand pounds of it 

^^^H during the year- 

^^^^^ It will be noticed that Liverpool has in construction new docks which 

^^^^Vhave already cost over two million one hundred and fifty thousand 

^^^" 'ponnds sterling, to be added to her present capacity of four hundred and 

thirty-four acres. The length of dock front upon the Liverpool side of 

the river is six and one-half miles ; and upon the Birkenhead side some 

I one and one-fourth miles, and back from the river about two miles. The 
total amount expended to 1st July, 1880, has been; — 
AllJverpool £10,727,627 12 7 
Birkenhead 5,!I40,333 6 8 

£ll>,BT(i,<HiO 19 3 
And tlie debt outslanaiiig is 1S,9S1,248 3 5 
Bo tliat only £735,713 IS 10 

et the coat, or about .Ot35 per cent, has been paid tor. 
The rest has been borrowed upon the security of tlie rates hereafter 
to be collected. The first dock was opened in 1715, so that in one hun- 
dred and sixty-five years the payments for the coat have aveiaged less 
than forty-four himdred pounds sterling per year. 
The dock reoGiptii were, in — 
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1 above table shows the conatant increase of trade at Liverpool, 

d also shows the effect of the introduction of steum vessels upon their 

I, the number of vessels in 1350 being greattti' than iu 1830, while in 

the tonnage had more than doubled. The dock area had also in- 

d 200 per cunt. 

S I have described the docks at Liverpool, and their system of 
^ment. Such system exists nowhere else, I believe. la London, 
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two great companieB, not railroad corporations, but each owning its owai 
tiacka to tliB junction witii tlie great railways, control three hundred and. 
fifty-tno acres of dock liasiiis. of which the East and West India Dock 
Company own and occupy one hundred and twenty-seven ncrea, and tha' 
London and St. Katharine Dock Company two hundred und twenty-flva 
acres. Witli each othei' these companies compete for busirieKa, and, in 
ordewto secure huain ess, each an-augea to deliver goods to all the rail- 
ways upon equal terms. U}»u the Continent, the docks are generally 
under goverciment or municipal control, but in all of the Continental 
docks opportuuity is afiorded to all railroads to connect with the doch^ 
tracks upon equal terms. 

So much I have learned by my visit abroad; and now you will ask me- 
to apply it to Boston, and especially to the property of tha State which 
is in control of the Board. 

Ill the tirat place, then, let me say that, with the immense trade be- 
tween Europe and America, Boston can have as much of it as ahe will. 
prepare herself to accommodate, and that if she will secure to herself, as- 
she can if she will, better facilities and lower rates than at other ports, 
the business will pour in upon her much faster than she can prepare 
herself for it. Already, with her imperfect arrangements, and her 
unfortunate system, there are more steamers in the port than can ba 
accommodated, while the work of proper preparation will take much 
time. Let then, for the present, every facility be gi'anted to every appli- 
cant for increased wharf accommodation. Induce, if you can, adjoining 
wharf proprietors to unite and make wharves suitable for steamers. 
Arrange, if possible, for the connection by rail of every wharf where a- 
steamer can be placed with every railroad leading to places from which 
goods destined for the European market are brought, or to which they 
are carried. 

The value of the property at South Boston, and the value of other^ 
wharf-property, will be increased and not diminished by the increase oB! 
business, whether that business be done either at the Mystic, at Charles-] 
town, at East Boston, the city proper, or at Soath Boston; and at wMch-j 
ever point the greatest facilities can be furnished at the lowest charge,.] 
there will be the greatest business. It is a business of which there w| 
enough for all, and there should be no rivalry except to excel among tfaaj 
wharf-ownera of Boston. The aim should be to make the port of BostOD,J 
not East or South Boston only, but the whole port, snperior to every* 
other port in its accomiiiodatious, and possessed of greater facilities for] 
distributing and collecting cargo, which shall be handled always at lowazj 
rates. The Commonwealth can have no rivalry with other wharf-own era..] 
It will take years to put her property in condition to receire steamers or] 
cargoes. If, in the mean while, business is not accommodated here, some] 
other port will take it. If business continues to be done here, it will'] 
increase, so that, when the State can get docks upon her property, they] 
will all be needed, and needed, too, more rapidly than they can be sup- 
plied. Clearly, then, it is not only the interest of the State, but the 
duty of the Board, to facilitate in every possible way the building of 
wharves and docks which will accommodate steamers of the laigi^st 
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other porta of the world it has bi;eii found necessary In make radical 
ingps in the size and depth of docks, and in the arrangements of the 
piers and the building!) therein, ao as fx> accommodate the necessities of 
Bteam iiavigalian; and Boston must do the same thing' if she desires to be 
port of large trade with steamei's. None of the cities in the Old World 
'"iVe escaped this, and the works now in progress in New York show how 
ia meeting the necessity. Let, then, the wharf-owners commence 
work, and I am sure that the Board will aid thera to tbe extent ot 
powers. Co-operation is the only thing which will change the present 
harbor front of the city proper into a series of piers and docka suitable 
for steamer's use. Tliis eo-operation should not be delayed. With it 
much can be done during the next summer to increase tlie focihties of 
Boston, and to mske wharves, which to-day are of little value, very valu- 
iihle in themselves, and ot great assistance in increa-iing Boitoii's impor- 
tance as a seaport. In East Boston, in South Boston, at Charlestown, 
both on the Charles and the Mystic, various parties are doing work which 
should bs pushed forwarrl without delay. With all these completad, still 
more room will lie required, some of which, at least, must be found on 
State's property at South Boston. To properly improve this, is, as I 
snid, a work of some yeai-a, and none of it can be made ready as 
OS it ia wanted. 
_ And it is in connection with this property esiwcially that my visit to 
Europe was made, and for the proper development of it thu,t I have so 
closely examined and so (itlly reported the present management of the 
docks at Liverpool. 

The property at South Boston belonging to the Coramouwsalth con- 
sists of some seven hundj'ed aeres of onfilled flats, of which perhaps one- 
half is especially fittod for railroad and shipping purposes. Under the 
existing laws this Board has the right, With the approval of the Governor 
Council, to make "contracts for the improvement, filling, sale, use, 
ither disposition," of these flats; and an appropriation was made in 
for certain expenditures which existing contracts will absorb. An 
■uthoriKing the building of a junction railroad to the flnts is also in 
i; but as there is now nothing belonging to the Commonwealth at 
Boston esoept partially filled flats, which it will take much longer 
ipare for use than it will to build a railroad, it is hardly probable 
a railroad will be built until the lands are more nearly in condition 
To the further loan of the State credit, e^-en for improvements, 
e strong and well-founded objections; and to tlie grant of even a 
of the land to parties who might make a large profit upon it 
U also a strong objection. Yet the land remains, and, that there 
be a demand for it as soon as It can be made ready for use, seems 
id question. If any corporHtlon now nutlioriKed could be made a 
trustee, or if, in th« absence of such corporation, a trust could 
which should be authorized, the fee of the land remaining 
f, to borrow money upon improvements which should always 
'<Aed to commerce, somewhat upon the basis of the Mersey Docks, 
ttia management, like that of the Mersey Docks, to be in the hands 
who contribute to its revenues, and with such other provisions 
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aB would insure the reduction of charges as business iDCieased, with 
interest to be earued upon the cost or value uf the laud, but oiilj Tevenue 
eoough to pay the interest upon tlie cost of the improvements made, and 
the necessary expenses for openiting and maintenance, the required 
improvements could be made without a donation of lund, without tba 
further issue of the State's credit, and without appropriationa from 
State treasury, proTided the mouey for the proposed improvements 
be obtained upon the same kind of security for improvements ia B( 
as money is now and for many yeaj^ has been obtained for improi 
menla in Ijverpool. This security is nominally the rentnis of docks 
piers, and the amount loaned is their cost; but the real security ia 
continuance of the great commercial trade of the port. While Liverpoojil 
continues a commercial poi-t, there is confidence that a rental will 
received, sufficient, at rates which will retain comjnerce against 
petition, to pay the cost of maintaining and operating the docks tht 
in addition to the interest upon their immense cost of nearly one hundred 
millions of dollars. If tiie same confidence exists as to the permanency 
of Boston's increasing commerce, there would seem to be no question of 
the ability of docks and piers, which pay no interest upon tiie cost of tb» 
lajid, paying an interest upon the cost of the improvementB thereon, in 
competition with other docks and piers whicii must earn an interest upon. 
the cost of both the land and the improvements, and therefore but little 
question as h> the possibility of borrowing money iu this country for aB< 
improvements which might be required from time to time. But, if the 
should be doubt about the loan being made here, I have good reason 
believe thai the money could be had in Great Britain, and probably at 
low rate. There are two special advantages in this plan, besides th< 
named: first, it devotes to trade permanently a lai^e tract which can 
utilized at the lowest possible rate for all time, aud is theref< 
to both city and State; and, second, it will make the rest of the SI 
property at South Boston of largely increaeed value. 

Sometimes it ia said that business passing through a place aa it dc 
through Liverpool, and will through Boston, ia of no material b^iefit. 
Still, in Liverpool the Dock Board employ many thousand men, represent- 
ing probably thirty thousand inhabitants of the city, who are paid direetly 
from the revenue of the docks, besides which are the many men employed. 
by the railroads in handling the merchandise received from or carried 
the docks, which together represent a population occupying many housac, 
and requiring many tradesmen to supply their various needs; all of whit 
business, besides the employment of the many men connected wi& 
shipping, which, in its turn, employs many tradeamen, mechanics, 
chants, and bankers, may he traced directly to the docks. 

Sucli are the benefits of the adoption of the Mersey system in I 
pool; and, if my snggestions shall meet the views of the Board, I 
that such legislation may be recommended and secured as may e 
work to be commenced and carried forward at South Boston upon a 
which, while it increases the value of the property of the State, wi 
secure to Boston all the business which it can do with sliips, and 
enable her also, for all time, to do it at the lowest possible rates. 
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thia ean be ftcoomplished, even in a small degree, I shall feel that tha 
time spent upon my trip haa not been wholly wasted. 

In ooDalusion, I desire to (Express my thanks especially ta Messrs. 
George Warren & Co. of Liverpool, who were imtiring in their efforts to 
seoare to me all the information I deflired ; to Mr. Lyster, the engineer 
of the Mersey Docks, for his many courtesies, and for the time, iaforma- 
tion, and introdnotions which he secured to me; to Mr. Gittiiis, the 
secretary of the Liverpool Docks, for the valuable collection of documents 
furnishad to me ; to Mr. Forrest, the secretary of the Society of Civil 
Engineers in Enrope, for iiis many courteaiea, and especially for his 
letters of introduction to the engineers of the several ports which I 
visited; to the resident engineei-s of these several ports, for their kind- 
ness in furnishing me with every desired ioformation; and to the various 
commercial houses and governnient officials who assisted me bo much in 
my many inquiries. 

► WILLARD P. PHILLIPS. 

STOW, December, ISSO. 
From this report, it is evident that many of the principal 
ports in Europe are actively at work in preparing docks 
suited to the reqiurements of the large ateamera engaged in 
the American trade, the extent of which in shown in part 
by the large proportion of the whole trade at Liverpool ; and 
the retiirtis from the Liverpool docks show how largely the 
average size of ships has increased since the introduction of 
steam. All docks, therefore, which are intended for steamers 
should probably be at least as wide, and the piers as commo- 
dious, as those now building at Liverpool. 

We agree with the views expressed in the report as to the 
probable extent of the trade in Boston if the proper facilities 
are furnished. We agree, too, in the suggestion that wharf- 
owners in Boston slioukl secure, by co-operation and without 
delay, wharves suited for the accommodation of steamers. 
We agree, too, that the Board should aid by every means in 
its power the construction of new and the enlargement of 
old wharves. And we believe that all this will but add to 
the necessity of the rapid development of the property at 
South Boston. 

We join, too, in the recommendation of the report that the 
attention of both the legislature and the merchants of Boston 
should be directed to the necessity of providing for the con- 
nection of all railroads with both the existing docks and 

ith all new docks built, so as to add to the advantages and 
lilities of the port. 
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We have been especially interested in the report of the a; 
tern of management uf the Liverpool docks. It is a eystei 
which secures to commerce the lowest possible chiirges, ever; 
requisite convenience, and permaneuoy. If it could be adopi 
ed here, it would place the control of business in the hands 
of the merchants themselves, and could not but add materially 
to the value of the Commonwealth's property at South Bos- 
ton, even if one-half of it should bo placed in a perpetual 
trust for the benefit of trade which it would constantly 
increase and develop. It would also avoid the use of the 
State's credit, and would make unnecessary any further 
appropriations. And we recommend such legislation as may 
be needed to mate a perpetual trust, iu whose hands should 
be placed sueh portion of the South Boston Flats as may be 
required aud suitable for dock pui-poses, and that to such tri 
should be given such powers to borrow money for improve-1 
ments, as the legislature may from time to time authorizf 
with the further authority to issue bonds secured by futu] 
rentals, with all necessary and proper restrictions. In 
trust the State should be represented, as is the Conservancy 
of the Mersey in the Liverpool trust. The qualification 
memhers of the boiu-d of directors should also be properli 
guarded. In the framing of sueh a hill very great can 
should be used, and it is very probable that even with 
this care there would be some alteration or additional provis 
ion required before the lenders of money would be fully saW 
isfied. This might cause the delay of a year, and cannot 
afforded. Time is too valuable. While therefore we reco] 
mend such legislation, and most heartily approve of it, 
also recommend further appropriations for the energetic coi 
tinuauce of work at South Boston. If the trust shall be 
created, and shall assume control of the South Boston prop- 
erty, the money expended by the State in improvements 
would be reimbursed from the proceeds of the first bonds 
issued ; and that should be one of the conditions precedent of 
the trust. If these recommendations shall be followed, there 
need be no delay either in the formation of the trust or in 
the progress of the work of reclamation, and every thing will 
have been done which can be to prepare the State's property 
for the great business which will pour in upon it if it 
sonably prepared to receive it. 
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Bacic Bay Lands, x/" 

there belonged to tlie Common weiilth, la the 

Bay, so called 4,7 

Of which there have been donated or transferred, — 
as per last report . . . 314,740 

In 18S0 43.508 

303,308 

voted to streets and passage- ways, as 

per last report 2,037,068.6 

Id, as pel- laat report . 2,084,031.6 
in 1880 . . . 110,857.45 

2,195,780.05 

aeraaiuing on hand Dec. 31, 1880 . . 127,832.35 
"" 4,723,998 

* gross proceada of land sold have been 

i .aa per last report $4,307,722 17 

^1880 315,364 85 

14,623,087 02 

^ts in Parker Street sold as per last 

Preport 82,300 00 

\ 1880 100 00 

2.300 00 

$1,025,387 02 
Mt of filling, grading, &c., as per last 

report $1,620,003 71 

auction sales, as per last report . 14,291 78 

1,610,300 49 

ft proceeds to Dec. 31, 1880 $2,085,080 53 



I Of the whole land belonging to the State in 1857, only 
46.48 per cent has been sold ; the remainder, except 127,832.- 
35 feet (2.70t) per cent), having been given away or used in 
streets. The State hits already received a net profit of 63.19 

mta for every square foot owned by it in 1857; and the 
^95,789.05 feet already sold have averaged $2.1054 per 
Ktiare foot gross ; and, after deducting all the expenses 

f filling, the 4,723,998 feet have yielded a net profit of 
1, or ill. 3594 per square foot sold. 
f-The land sold during the year, and its location, is as 
Billows : — 
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AkS Id iq. n. 


..„„„. 






2,800. . 
25,345,6 . 

9,810.8 . 

9.773.25 . 
14,224. . 

5,152. 
10,752. 
33.000. . 


Marlborongh Street, DOrth side . 
Marlborough Street, south aide . 
Commonwealtb Avenue, nortli side 
Commonwealth Avenue, south eide 
Newhufy Street, north side 
Newburv Street, south side 
fJoylaton Street, north side . 
Boylston Street, south side . 




«9,800 09: 
88,700 4a 
44,147 7(J 
87,536 76 
29,120 00 
10,304 00 
82,250 00 
82,600 00 


110,857-45 


square feet, at an average of «S.8147 
Lowest price, $2: higliest price, 85. 




1315,364 86 



The prices show a general improvement upon the pricQfl 
obtained last year ; and, with the continued advance in tbi 
value of the land, it is expected that still higher prices wil 
he obtained for the remainder. 

Upon the sales of the land there was no charge of brobei 
age, the Commissioners having made the aalea directly to thS 
purchasers. . 

The land donated in 1880 was, — 

To the city of Boston, for Public Library on Boylston Street, 
comer Dartmouth ......... 

To the State Norma] Art School, Newbury Street, corner of 
Eseter 



The value of which was at least $150,000. 

The land etili unsold iss all beyond Dartmouth, and 
located as follows, viz. : — 



Marlborough Street (north side) . 




19,57r,M 


Commoawealth Avenue (south side) 




8,411.^ 


Newbuiy Street (north side) 


31,584 




" " (south side). 


26,208 








87,782 


Bojlaton Street (north side) . 


30,176 




" " (south side) . 


7.875 


44,051 


Total square feet 


127,832.3$ 



The value of this remaining land must be over 8300,000. 
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Received from Tide Lands. 
■ There has been received during the year, under Chap. 284 
t the Acta of 1874, Tor laud of the Commonwealth occupied 
by wharves or othet structures in tide-water, the sum of 
$27,484.82; and one or more licenses are pending, wherein 
the amount to be paid is not yet determined. 

i Charles River Basin. 

In view of the various projects for encroachment upon 
Charlea River Basin, and the fact that the barbor-Iinc on 
the Cambridge side had been the subject of careful revision 
in 1878. it was deemed inexpedient to include that area in 
the re-statement of haj-bnr-linea made last year. There are, 
however, many reasons why the poUcy which is to govern 
the treatment of this portion of tlie harbor should lie defi- 
nitely determined. The city of Boston has asked, and its 
application is now pending before the legislature, for a strip 
two hundred feet wide on the Bostou side, extending from 
Cragie's Bridge to a point uearly opposite the junction of 
Brookline Avenue with Beacon Street, to be occupied for 
park purposes. The owners of flats on the (.'ambridge side 
desire to occupy to the present harbor-line for Ijuilding pur- 
poses, and to enhance the value of their land within the line, 
by improving a strip outside the line two hundred feet wide 
for park purposes, in harmony with the plans of the Park 
Commissioners on the Boston side- Chap. 25 of the Resolves 
of 1878 gave certain powers to the Land Commissioners which 
plainly contemplated reclaiming a part of the Common- 
wealth's portion of the basin for sale as land. Every con- 
sideration affecting navigation, health, or the comfort and 
beauty of the locality, demands that so much of the basin as 
is not to be reclaimed should he deepened ; and, that no 
work to this end may he wasted, it is important to know 
just what is to remain open. The area between West 
Boston Bridge and Brookline, which forms the upper basin, 
comprises about six hundred and forty-six acres; of which 
two hundred and forty-nine acres are the property of the 
Commonwealth, about three hundred and thirty-four acres 
belong to ripaiian owners on the Cambridge side, and the 
remaining sixty-three acres to private parties on the Boston 



20 HABBOB AND LAKD COMMISSIONEBS. [Jw 

side. Tbe avernge width opposite tlie Mill-Dsim is aljoutl 
thirty-four huiidied feet. If filling is peniiitted to thei] 
present hiivhor-Iiiies and no encroachmeiit permitted beyond 1 
those iine.i, the open basin will then contain about four 1 
hundred aiid tliiity awes, or two-thirds the present area, ot I 
which the Commonwealth will still own two hundred and-.\ 
forty-nine acres, the riparian owners on the Cambridge siilei] 
one hundred and fifty-five acres, and the riparian owners oa 
the Boston side twenty-six acres. The basin would then bq 
about twenty-three hundred feet wide, measuring opposite 
Fairfield Street. 

All private ownership iu the land covered by the basin, 
except in a few instances on the Boston side where right*B 
to fill have already been granted, is subject to the publioT 
right of flowage by tide-water; and there is no ohligationil 
to relinquish this right of flowage save as- the public intei- 
ests may be served thereby. This is true of the area withiffj 
the harbor-lines, as well as of the area witliout those 1: 

Encroachment upon the area of tide-water, whioh coulc 
not be permitted for the purpose of promoting private j 
may sometimes be wisely allowed for public purposes, as toi 
the promotion of the public health, or facilitating publi<(i 
travel. Gain to the public treasury is a public benefifrll 
which it is legitimate to weigh against public advantages 
surrendered. As a large expenditure of public 
would be unwise to secure a small advantage to the harboH 
BO a large gain to the public treasury may be wisely secuw 
by coucessions wliich involve but slight disadvantage, 
justify encroachment upon a natural provision for one publiq^ 
purpose, to secure another public object, it should, howeveM 
be very clear that the advimtiige to be secured outweighs th( 
dJsHdvantiige involved; and all presumptions in case of doub) 
should be iu favor of preserving natural advantages. 

If the coat of converting a strip two hundred feet wich 
on the Boston side of the basin into a satifei'actory part vUl 
equal tlie value of such park when constructed, then theW 
is no gain to the public from such encroachment. Neai 
one-half the sea-wall which would be required to retain 1 
proposed embankment in the upper hasin must be built ul 
deep water, iu the main channel, at large cost; and a 
erkble pai't of the filling occasioned wonld be in the dai 
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part of the Imsin. VVhtitiier the money vequiied to construct 
the embiiiikment, even if tlie land wore given, would not do 
more fur park inirjiosos in the piu-diaBe of land reciniring less 
change to adapt it to such use, is a question for the city only, 
except so fjir ns it may assist us to clelermine tlie impoi'tanca 
of the public benefit to be secured by surrendering this por- 
tion of the basin for such use. It ought to be stated, that 
the portion iu question ^s not now, or likely to liccome, a 
nuisance : nearly one-half of what lies in the upper busin is 
now deep water, and the remainder is that, the deepening 
of which will be most readily secured; while in the lower 
basin, all the area which it is proposed to oceui»y for the 
embankment is covered hy a fair depth of water at all 
stages of tlie tide. 

It would he difficult to estimate very closely what might 
be realized to the public treasury by reclaiming a portion of 
the Common weal th's land on the Boston side of the basin 
for sale as land. Tbe Board recognize that it is as incum- 
bent Hpon them to study the property interest which the 
State has in the basin, as it is to ascertain the advantage 
or disadvantage to the harbor which may follow changes 
therein. If the reclamation, of a single row of building-lots, 
extending frnm Arlington Street to the western end of the 
Mill-Diim, could be effected in connection with the park occu- 
pation, making the embankment perhaps three hundred and 
ten feet outside the present harbnr-line instead of two hun- 
dred feet, it would not be unreasonable to anticipate a profit 
to the treasury of from seven hundred and lifty thousand 
dollars to one million dollars, according to ihe prices wliich 
should be ohtnined for tlie land sold. If the rechimatiou 
were made independent of co-opei'ilion by the city, sullicient 
land being filled for one row of lota, with a wide ornamented 
street in front, on the border of the basin, the profit would 
not be large ; and in view of the depth of water, and tlie lai^e 
cost of the sea-wall, it la not certain tliat such independent 
reclamaiion could he advantageously undertaken, aside fi-om 
the question of its eifect upon the harbor. 

The filling which the riparian owners on tlie Cambridge 
side desire to make, is upon flats of wliich tiiey own the fee. 
No grant of hind is involved; but the surrender of the right 
of flowage might be as important to the public as a graut of 
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land, and cannot be made thoughtlessly. The authority ^H 
fill would hardlj' be granted, and pnibably would not q^| 
asked, without compensation in some form for the tide-wato^l 
to be displaced. It is proposed that compensation be ma^H 
by filling with material dredged from the basin. The ma^^f 
rial forming the bed of the basin is believed to be in l&T-g^l 
part equal to gravel from the country, and it is probabl^H 
practicable to make the entire filhug with dredged material^J 
but, making some allowance for inequality of depths, whi^H 
may be necessary to secure the required quantity of the be^| 
material, it is more prudent to estimate that only the amouijfl 
of material needed to raise the reclaimed land to grade t^H 
can be counted effective for securing a uniform depth in tbd 
basin. On this basis, if the Cambridge Sats are reclaimfljj 
to the harbor-line, and no encroachment on the Boston si^iM 
is permitted beyond the existing harbor-line, the bed of tbS 
basin remaiuing will he dredged to grade four below meajfl 
low water, thuM giving at ordinary low water a miniraunW 
depth of four feet, and at low water of extreme spring tidea 
a minimum depth of two feet, with considerable portions 
of the basin much deeper. This is probably suflScient to 
remove all danger to health, and all annoyance from i 
sive odors; and opportunity would be likely to occur frosfl 
time to time to obtain other dredging. The Board woul 
hope that a depth of twelve feet might be eventually offi 
tained. No legislation is required to authorize filling to tJtj 
harbor-line, as the general laws are sufficient; but the pre 
prietors say that the proper development of their land will 
require the devotion of a part of it on the border of the basin 
to ornamental purposes, and that the cost of reclamation is 
so large, that the amount of land available for sale will not 
be sufficient to make it certain that their enterprise would 
result advantageously. They also say that a atrip two hun- 
dred feet wide beyond the harbor-line can be enclosed with 
no increase of expense for the sea-wall, and that if they can 
be allowed to occupy such strip solely for park purposes, in 
harmony with the plans of the Park Commissioners on the 
Boston side, it would materially aid theii- enterprise. It 
would in no case be admissible to permit such occupation 
in the narrow neck of the basin, immediately below Brook- 
line Bridge; but, if it were permitted from the point where 
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the apace between the harbor-lines begins to widen raate- 
rially to West Boston Bi-idge, the urea of the hasin which 
would then remain would be about three hundred and 
ninety-six acres, and the minimum depth of water would 
be increased about eighteen inches, making five feet Bix 
inches at ordinary low water. The park gained by such 
extension would have this advantage over that proposed on 
the Boston side, that it would be eeciired to the public with 
no expenditure of public money at the outset in its construc- 
tion, and it would occupy what is now the shoal part of the 
basin, instead of what is the deepest. If this extension is 
granted, it will render much more objectionable that pro- 
posed on the Boston side. If the park embankment on the 
Boston side is permitted, and that on the Cambridge side 
refused, the area of the upper basin, which would then 
remain, would be about three hundred and ninety acres, 
and the minimum depth would be increased about two feet, 
giving six feet at ordinaiy low water. If both were per- 
mitted, the width of the basin would be reduced to nine- 
teen hundred feet opposite Fairfield Street, its area to about 
three hundred and fifty-six acres, and its minimum depth 
increased to neaily eight feet at ordinary low water. It is 
of course assumed that no filling wjll be permitted unless 
dredging is required in connection with it. 

The relative importance of the different public interests 
involved must be determined by the legislature; but on 
a careful study of tbe interests of the harbor, which it is 
the province of this Board to protect, it does not seem 
admissible to permit any encroachment upon the area of 
either basin beyond the present harbor-line, except as already 
provided liy statute, to abate a nuisance at tlie abrupt angle 
in the line on the Boston side. If the desired deepening of 
the whole basin could be secured within a reasonable time, 
the Board would incline to preserve it intact; but it is not 
clear tiiat this could be accomplished within the time which 
the public would be willing to endure the flats in their pres- 
ent condition. If the Board were re-stating the harbor-line 
on the Boston side, they would make a curve at one point 
where now there is an abrupt angle ; but the only purpose 
of making such change is fully answered by Chap. 247 of 
the Acts of 1863, which permits the city of Boston to oc- 
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cupy ID said angle to a curve therein describecj. and to appro- 
priate tte land so reclaimed for ornamental grounds or for i 
a street, and otherwise they would advise no change in the 
line on either side. 

The Board do not wish to exaggerate the effect upon the 
harbor to he anticipated from filling any part of these basins. 
It is easy to overstate the mischief that would follow, and it ■ 
is quite possible that it has been overstated in tlie earlier dis- 
cussion of the value and functious of the interior basins of. 
Boston Harbor ; but, after making all reasonable concession 
for ovei^tatement and zeal on the part of advocates of special 
scientific theories, the sober judgment of all who are familiar 
With the discussion aud with tlie experience in the important 
harbors of the Old Woild must be, that the value of these 
interior basins is very great, and their preservation very im- 
portant. At no time in the history of Boston has the impor- 
tance of its harbor to its future growth, and through its growth 
to the growth of the State, been more apparent than now. 
The magnitude of the foreign commeree which the country 
is certain to have, and the share of it which Boston may 
reasonably expect to obtain, is but just beginning to be out- 
lined ; but enough is already seen by all who have given the 
subject attention to make it clear that we cannot wisely be 
indifferent to any causes which may impair, in even a slight 
degree, the excellence of its harbor. The value of tidal r 
voirs as aids in securing aud maintaining the desired depth 
of water at points below such reservoirs is receiving 
attention in the ports of the world which are now making 
the largest expenditure to meet the demands of modern com- 
merce; and there should be great caution in reliuqiiishing- 
any advantage which the harbor of Boston possesses in th 
direction. The basins of the Charles River are the most 
valuable of the reservoirs which remain, A liirge reservoir 
capacity at Prison Point Bay has been surrendered for the' 
abatement of a nuisance to the public health, and it seemi 
the more desirable to retain all of that which remains which 
it is possible to retain. Tlie filling which may be authorized 
in the upper basin within the existing harbor-lines will reduce 
its capacity as a tidal reservoir 2,319,140 cubic yards; the 
strip which the Cambridge proprietors desire to improve 
side the line, not continued into the neck of the basin, woi 
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reduce it further 550,805 euhic j-iirds; aud the embiiiikment 
desired by the Park Commissioners on the Boston side would 
effect a reduction of 643,000 cubic yards. It should be re- 
membered that these quantities do not fully measure the loss, 
as the tide-water which lies at the highest plane here is the 
most effective in its work below, and the loss which will follow 
these encroachments, particularly upon the Cambridge side, 
is of tidal volume which lies at the higher plane, while the 
partial compensation made by dredging is of tidal volume at 
a lower plane. The obstructions of the outlet to these basins 
have seriously impaired the value of the reservoirB in ques- 
tion, and complicate the problem of their treatment; but it 
is not impossible that these obstructions may be much modi- 
fied in the future, so that the power of the tidal flow may be 
more fully realized. It should increase the caution with 
which any portion of the interior reservoirs are given up, 
that the dredging in the harbor below has very much in- 
creased the area of channel depth to be maintained, and this 
will lie still further increased in future. As the work which 
the ilow of the tides ia expected to perform is increased, there 
should be care taken that their volume ia increased rather 
than diminished. 

The proprietors on the Cambridge side desire that they 
may be authorized to build a bridge to the Boston side be- 
tween the Brookline and West Boston Bridges. It is probable 
that a bridge at this locality will be required, and authority 
has once been given to the two cities to build one by Chap. 
314 of the Acts of 1874 ; but this authority has expired. If 
it is thought wise to renew the authority, or to give it to 
other pai' ties, or to allow this Board to do so, legislation would 
be necessary. 

The opinion of Professor Henry L. Whiting upon the 
physical consequences of the proposed encroachments was 
sought by the Board in its study of the question: and his 
report will be found in the Appendix. 

Haebob-Lines at East Boston. 
Le harbor-line at East Boston was established by Chap, 35 
the Acts of 1840, and from time to time pai'ties were 
authorized to extend their wharves to the harbor-line. Prior 
to 1866 there was no Board to supervise the construction of 
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the wharves authorized, and each party ascertained the posi- 
tion o£ the harbor-line for himself. It has resulted that a 
number of wharves, now ancient, are in fat-t beyond the 
harbor-line; and some which the owners desire to extend to 
the line of the wharves upon either side of them cannot be ao 
extended, because the harbor-line is in fact within the line 
which has been acted upon as the true line. The extensiyfl 
plans for development of the more easterly part of the East 
Boston frontage which were known to he in progress led the 
Board to delay a re-statement of the line upon that side of 
the harbor, in connection with that established upon the front- 
age of the city proper by the Act of 1880. The Board ara 
still unprepared to recommend a line for the whole frontage 
but the difficulties which have recently come to their knowl- 
edge, in connection with the position of old wharves in rela- 
tion to the existing line, has led them to consider whether it 
might not be wise to repeal the existing Ime, and leave that 
frontage without a harbor-line till the studies are ripe for a 
comprehensive treatment of the whole. The practical effect 
would not be as serious as formerly, as under existing lawa 
licenses for structures may be given where there is no harbor- 
line j but, in lieu of the restriction of the established line, 
such licenses must have the approval of the Governor and 
Council. 

The Boston and Albany Railroad Company desii-e to extend 
piers beyond the present harbor-line to a point in line with 
the other piers at their terminal grounds. Such extension 
would cross a channel by which wharves lying easterly arff, 
now approached ; but the raib-oad company are willing to 
excavate a channel of equal capacity through the shoal lying*; 
outside, and the Board are advised by experts that the cur- 
rents are not such at this point that any physical injury to 
the harbor would result from turning the channel as desii'ed> 
The extension would furnish accommodation much needed, 
and the Board desire to grant it if upon full study there shall 
appear no insuperable obstacles. If the entire harbor-line at 
East Boston should be repealed, as above suggested, no other 
legislation would be requisite to permit this extension ; but 
if the line should remain as now established, the Board 
ommend the passage of the bill for this purpose, given u 
Appendix. 
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Re-survey of Boston Uppek Haubor. 
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In addition to the pointa of triangulation determined by 
work of Mr. Fnincia Blake, juii., of tlie United States 
Coast and Geodetic Survey, and given in a list of geographi- 
ca! positions, together with his report in the Appendix of the 
Report of the Board for 1875. a further determination bj 
triangulation has been made, under the direction of the 
Board, by Mr. William E. MeClintock, of the initial points 
in the harbor-line of so much of the frontage as has been 
included in the topographical survey. A list of these geo- 
graphical positions will be found in the Appendix in the form 
heretofore presented, which is uniform with that adopted by 
the Coast Survey. All additional data for determining the 
relative positions of wharves in reference to the established 
harbor-line will lie furnished, on application, from the archives- 
of tile Board, 

( OMPENSATION OF THE BoARD. 

The members of the Board feel very strongly that the 
provision of law for their compensation is inadequate for the 
Mrvice which the position requires. With the consolidation 
of work formerly in charge of separate hoards, the duties 
Iiave ceased to be occasional, and demand daily attention 
from all the members. While it was not expected that 
the entire time should be given, it is found practically that 
there is very little time that can lie given to private busi- 
ness which is not subject to frequent interruption from the 
neeessary demands of the public; work. If the ptr diem 
measure of the service was best while the work was in 
large degree experimental, it has ceased U\ be even approxi- 
mately just. The time and character of service vary from 
attention to pure routine work for two or three hours, to the 
closest application to matters responsible and exhausting, 
continued through the entire day and late into the night. 
Whatever is deemed the proper compensation of the Board, 
it would seem more just and fitting that it shoidd be meas- 
ured by annual salaries. The questions with which the 
Board h^s to dea! demand a quality of service that is entitled 
to liberal compensation. If they do not have this, it ought 
to be made possible to secure it. The aggregate transactiona 
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of the Board are of i^uf&cieiit pecuniary consequence to the J 
Commonwealth to make it important that such service 1 
had, as the indirect cost of inefiScient service may be veryl 
large. It seems a plain duty to present these views for such J 
action as may be thought proper; if sound, they concern thejl 
efficiency of the Board, and thus the interest of the Common-- 
wealth, more than the personal interest of any member. 

Special Compensation. 

The amount of special and exceptional work which wasd 
devolved upon the present Board during its first official yeairl 
was so large, that it seems to the Board jnst that special pro-l 
vision should be made therefor. 

A large amount of time was occupied in connection witlil 
hearings before referees upon the claim of Clapp and Ballou.n 
The active demand for land upon the Back Bay which began 
in October, 1879, i-equired close attention and much time 
from ail the members. The sales amounted to $o56,652,35, 
and were effected entirely without the payment of commis- 
sions to brokers or auctioueers. Special duties with the Kail- 
road Commissioners under Cliap. 45 of the Resolves of 1879 
also claimed considerable time. The more important specialJ 
service growing out of negotiations relating to the land at] 
South Boston, and the protracted hearing before the legisla^ 
tive committee arising out of one phase of those negotiationaJ 
involved a large amount of labor. Much of thin work wag 
professional in character, and all of it was responsible t 
exhausting. The hearing resulted in a sale under Chap. 2Q(A 
of the Acts of 1880, amounting to $1,108,165. There is i 
provision under which any allowance can be made for extra' 
or professional service by members of the Board, nor would 
they suggest such provision for any moderate amount of 
such service ; but the extent of that in question exceeds 
what can with justice to themselves be rendered without a 
request for compensation. It would seem to be in keeping 
with existing legislation to authorize the Governor and Coun- 
cil to allow such sum as should appear to them reasonable, 
subject to such limit as to amount as may be thought proper. 
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Office and Field Work. 
During the last year the operations of the Boaitl connected 
with harbors and tide-waters have been in excess of those in 
any previous year. The nnmher of licenses granted have 
also been lai'ger than heretofore issued in one year. The 
demand for maritime facilities in Boston Harbor continues 
nbout the same proportion with that iu other harbors 
111 eoast localities; the applications for anthority to build 
and other structures in Boston Harbor being fbont 
oQe-fourth of the number presented. In connection with 
these improvements, llie attention of (he Board has been 
called to most of the harbors of the Commonwealth. 

The following statistics, in the usual form, show the 
particulars of the work : — 

Plans approved bij the Buard of Harbor and Land Commimonert during the 
i'enr 1880, for ihe Ereaioa of Structurtf in and omr Tide-water, and 
Licf.ma granted foT such Structures. 

512. Kidder, Vaughan, & Co., for leave to construct a wharf in Chelsea 

Creek, East llostoa. Approred Jar. 15, 1880. 
613. Henry S. Sterling, for leave to extend his wharf at North Pooaaset 

Buzzard's Bay. Approved Jan. 28, 1880. 

514. Old Colony Railroad Company, for leave to widen its drawbridge 

and extend ita draw-piei's over Neponsft River. Approved Feb. 
6, 1S80. 

515. John C. Rhodes, for leave to construct a solid wharf at Mattapoisett. 

Approved Feb. 10, 1860. 

516. George Curtis, for leave to sti'iiighteii the lino of his wharf in Ror- 

bary Canal. Approved Feb. 27, ISSO. 

517. A Cochrane & Co., for leave to extend their wharf on Sfystio River. 

Approved Mareh 4, 1880. 

518. William Rackliff, for leave to extend his wharf at "Oak's Cove," 

Gloucester Harbor. Approved March 18, 1880. 

519. L, G. Burnham and others, for leave to build bridges across Dean's 

and Hog Island Rivera, in the town of Essex. Approved March 

18, ISSO. 
620. Fitchbui^ Railroad Company, for leave to fill land and flata between 

its road and Eastern Railroad, iu the city of Somerville. Ap- 
proved March 18, 1S80. 
551. Boston and Albany Railroad, for leave to cover with a pile structure 

Dock No 7, and extend Pier No. 7 of Grand Junction Wharves, 

East Boston. Approved Mareh 25, ISSO. 
523. R. W. Bowles, for leave to construct a wliarf at MaLfapoisett. 

Approved April 23, 1880. 
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I. William Hale, for leave to extend his wharE on Merrimao River,J 

Haverhill. Approved April 1. 1880. 
L Haverhill Steamboat Expresa Company, for leave to place Et fioatingi 

wharf on Merrimao River, near Salifibury Point. Approved Aprif 

7, 1880. 
1. Edward P. Shaw, for leave to place a floating landing on Merrim&B.| 

River, near Saliabnry Point. Approved April 7, 138( 
I. New Bedford Yacht Club, for leave to construct a pile wharf i 

Pope's Island, New Bedford Harbor. Approved April 7, 18S0. 
. Geoi^e Perkins and William H. Perkins, jun , for leave to extenjfl 

their wharves in Gloucester Harbor. Approved April 2 
I. Town of Detmia, for leave to conatruct a solid roadway acrossa 

Sesoit Creek. Approved April 22, 1880. 
I. Henry S. Sterling, for leave to extend his wharf at North Pocasse 

Buzzard's Bay. Approved May 6, 1880. 
I. Fitchburg Railroad Company, for leave to build an addition to its'] 

Miller'a River freight-yard. Approved May 8, 1880. 
. Fitohburg Railroad Company, for leave to Conatruct a bridge in^ 

Miller's River, to connect its freight-yard with Prison Point.'! 

Bridge and Austin Street. Approved Sept. i, 1880. 
!. Horatio and J. A. Wellington, for leave to fill their dock west (rfll 

Bridge Street, East Cambridge. Approved May 6, IE 
I. Foster's Wharf Company, for leave to straighten the easterly side 9 

of its wharf on Foil; Point Channel. Approved June 2i, 1830. 
1. City of Boston, for leave to rebuild a portion of Chelsea Bridge, J 

Approved May 13, 1880. 
i. Charles A, Ropes, for leave to extend his wharf on South River, 1 

Salem Harbor. Approved May 20, 1880. 
i. James N. BufEum & Co., for leave to extend their wharf in Lynn I 

Harbor. Approved May 20, 1880. 
'. Robert Scott, for leave to drive piles to defiae the Comr 

line on South Boston Point. Approved May 27, 1880. 
1. Boston and Albany Railroad Company, for leave to conatruct sdl 

additional drawbridge over Broad Canal, East Cambridge. Ap*I 

proved June 9, 1880. 
!. Fitohburg Railroad Company, for leave to fill land and fiats i 

ler's River, Charlestown District. Approved June 3, 1880. 
I. Henry D. Baxter, for leave to construct a boat-pier at Hyanniaport. i 

Approved June 7, 1880. 
. Board of Health of the Town of Swampaoott, for leave to extend ita 1 

drains on Blaney's Beach, Swampscott. Approved June 10, 1 
I. William F. Green & Son, for leave to extend their wharf on Border fl 

Street, East Boston. Approved .June 10, 1680 
i. Charles L. I'earaon, for leave to rebuild and extend his wharf o 

Fort Point Channel, Boston. Approved June 10, 1880. 
■. Lynn and Boston Railroad Company, for leave to build a temporw 

bridge in Mystic River. Approved June 10, 1830. 
I. M. A. H. Procter, for leave to build a wharf at Plum IslaD^J 

Ipswich. Approved June IT, 1880. 
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646. Thomas McKinney, for leave to build a wharf oti the west side ot 

Grape Island, Ipswich. Approved June 17, 1880, 
547. City of Lynn, for leave to ejttend and enlarge the " Engine House " 

n Broad Street, Lynn. Approved June 17, 1880. 
646. William C. Poland & Son, for leave to construct a wharf at Moon 
Island, Boston Harbor. Approved July 12, 1880. 
Boston Tow Boat Company, for leave to build a pile pier at East 

Boston. Approved July 22, 1860. 
City of Cambridge, for leave to build a pile atructure across Charles 

River for the support of a water-pipe. Approved July 29, 1880. 
Joseph F. Paul, for leave to fill solid part of hia wharf near Dover- 
street Bridge. Approved July 29, 1880. 
Boston and Albany Railroad Company, for leave to widen Pier No. 
7, and deepen Dock No. 8, Grand Junction Wharves, East Boston. 
Approved July 29, 1880. 
653. City of Haverhill, for leave to improve the draw-ways of Rock's and 
Groveland Bridges acroHS Merrimac River. Approved July 29, 
1850. 

S4. Lynn and Boston Railroad Company, for leave to build a temporary 
bridge in Mystic River, north of north draw of Chelsea Bridge. 
Approved July 22, 1880. 
I. New York and New England Railroad Company, for leave to build 
a platform in the Boston and Albany Railroad Company's Dock at 
South BostoD. Approved Auj;. 6, 1880. 
. City of Chelsea, for leave to rebuild its part of Chelsea Bridge. Ap- 
proved Aug, 12. 1880. 
S57. Eastern Railroad Company, for loave to fill solid Klill Creek Bridge 
on tlie line of its road in Esses. Approved Aug- 12, 1880. 
. Pasi^ue Island Corporation, for leave to construct a wharf at Paaque 
Island, town of Gosnold. Approved Aug. 19, 1880. 
J9. Gosnold Mills Corporation, for leave to extend its wliarf in New 
Bedford Harbor. Approved Aug. 26, 1880. 
. Eastern Railroad Company, for leave to fill solid its main track 
between Austin Street and the crossing of the Fitchburg Railroad, 
Charlestown District, Approved Sept. 2, 1830. 
Wl. Hull and Nantasket Beach Railroad, for leave to construct its road 
across tide-water in the town of Hull. Approved Sept. 16, 1880. 
. City of Boston, for leave to construct a temporary dam in South 

Bay. Approved Sept. 16, 1880. 
. Mary J. Healey, for leave to construct a pile wharf in Dorchester 

Bay. Approved Sept. 16, 1880. 
. Washington Allen, for leave to build a stone pier on Scraggy Neck 

io Sandwich. Approved Oct. 12, 1880. 
. Edward P. Shaw, for leave to place a floating landing on Merrimac 

River, near Salisbury Point. Approved Sept. 23, 1880. 
. Butchers' Slaughtering and Melting Association, for k'ave Io build 
a sea-wall and fill flats on Charles River, Brighton District. Ap- 
proved Sept 30, 1860. 
'. Proprietors of Tide Meadows in the town of Salisbui-y, for leave to 
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)f John Wesson nnd Abel Fitz, for leal 

Du Charles River, Charltstown Disti'tct. 1 






fill EoliJ tivo hriiiKes oi 

proved Sept. aO, 1S«0. 
i. John Gary mid the heirs r 

extend Tiift's Wharf . 

Appioved Not, 1, 1880. 
K Francis E. Foster, for leave to re-conatruct hia wharf c 

River, MedEoi-d, Approved Oct. 8. !8S0. 
I Salem and Mttgiiolia Steambont Comjiniiy, for leave to construct a 

wlmrf on Salem NeiV, Salein Harbor. Approved Oct. 8. 1680. 
. Salein Bay Yacht Chib, for leiive to conistriict a wliatf on Salemf 

Keck, Saleiu Harbor. Approved Oct- S, 1880 
!. Standard Sugar Befinery, for leave to extend ita wharf on Fort | 

Point Channel, South Boston. Approved Nov. 11, 1880. 
I. Revere Oeach Land Company, for leave to construct a bulkliead, I 

and fill the area enclosed by the same near Cherry Island Bar, I 

Revere. Approved Nov. 18, 1680. 
1. Fitcliburg Railroad Company, for leave to extend its wharf i 

Charles River, Cliarlestovvn Distiiet. Approved Nov. 27, IS80. 
i. Boston and Albany Railroad Company, for leave to extend its UooJt.l 

No. 3, Grand Junction Wharves, Knst Boston. Approved Dee. B, i 

ISSO. 
I. Benjamin Low, for leave to extend his wharf in Gloucester UarboF. ] 

Approved Dec. 0, 1 
'. Thomas B. Tripp, for leave to construct a whni'f in Clark's Cove. | 

Approved Dee. IS, 1S8U. 
': Andrew W. Dodd, for leave U> extend wharf in "Vincent Co\'e, 

Gloucester Harbor. Approved Dec. 23, 1880. 
I. Benjamin F. Cook, for leave to extend his wharf in "Vincent | 

Cove," Gloncester Harbor. Appiuved Deo. 23, 1880. 
t. Heirs of '\V'illiam Collins, for leave to extend their wharf in " Via- J 

cent Cove," Gloucester Harbor. Approved Dec. 23, 1880. 
. Chresten Nelson, for leave to extend his whaif in " A'iucent Cove," 

Gloucester Harbor. Approved Deo. 23, IS80. 
. Ellei'ton L. Dorr, for leave to construct a wharf on Peters Neck, 

town of Waieham. Approved Dec. 23. 1860. 
. George Penbody, for leave to extern.! Fiske'a Wharf to harbor liue^ J 

Boston Harbor. Approved Dec. 31, ISSO. 
. John McKinnon, for leave to build a wharf on Belle Isle Cre 

East Boston. Approved Dec. 31, ISSil. 
. Pacific Guano Comp.iny, for leave to extend its wharves at Woo3*-l 

Holl, Town ol Falmouth. Approved Dec. 31, 1880. 
. Boston and Albaiiy Itailroad Company, for leave to rebuild sea-walt'J 

in Dock No. C, Grand Junction Wliarves, East Boston, Approved-] 

Deo. 31, 1880. 
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Habbor Impeovemeijts by the General Government. 

The work of the General Government in the harbors and 
rivers of the Commonwealth during the year have been of 
unusual interest and importance. That in the section north 
of Cape Cod has been in charge of Gen. Thorn, and that 
in the section south of Cape Cod in charge of Gen. Warren. 
These officers have at the request of the Board kindly fur- 
nished detailed accounts of the operations in their charge, 
which will be found in the Appendix, and to which attention 
is called. 

The great improvements which have been accomplished 
under the liberal policy of the General Government, not 
alone in Boston Harbor, but in the rivers and smaller har- 
bors of the Commonwealth, cannot fail to have a marked 
effect upon the prosperity of the State. The projected works 
on the Merrimac and Charles Rivers at Nantucket, Woods 
HoU, and Warehara, are worthy of attention and encourage- 
ment on the part of the State. 

The plan of opening the Connecticut River for navigation, 
with a depth of eight feet to Holyoke, and the possible ex- 
tension of navigation still further up the river, deals with 
what is not tide-water, nor yet a harbor, but the Board ven- 
ture to commend the measure as one of much practical 
importance to the Commonwealth. 

The people of Edgartown have been with good cause 
much interested in the consequences to their harbor from 
the closing of the inlet through Cotamy Beach, and are 
moving to secure the renewal of efforts by the General 
Government to re-open this inlet. The Board desire to 
second heartily this movement, and will co-operate with 
the efforts being made to secure the favorable action of 
Congress. 

ALBERT MASON. 
WILLARD P. PHILLIPS. 
FRANCIS A. NYE. 

Boston, Jan. 1, 1881. 
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[A.] 

FHrSICAL CONSEQUENCES OF ENCROACHMENT UPON 
CUAKLES KIVER BASIN. 

In discussing the subject, aa above defined, it can be more syste- 
maticallj treated by considering the two geographical sections aepa- 
rately : namely, the watcr-xpace between Brookliiie and ^Vegt Boston 
Bridges, which will be called, for the purpose o£ distinction, the Upper 
Basin; and the water-space between West Boaton and Cragie Bridge, 
which will be called the Lower Basin. 

The natural and physical conditions of these basins are also of diatino- 
tive character. 

The Upper Basin is a shallow water, with large areas of flati, dry at 
low tide, occupying- much of its space, and through which a compara- 
tively narrow chanuel of unequal depth and width forces its way. 

The Lower Baain is of smaller areti, with its channel portion compara- 
tively larger, deeper, and more regulnt in form. The more coutracted 
natural water-wiiy between the firmer shores of the north end of the city 
proper and East Cambridge have formed a deeper channel, which con- 
tinues this general character through the lower sections of tlia river to 
its confluence with Chelsea Creek and the Mystic ; and in it) original 
natural state was one of the deepest, if not the very deepest, section of 
the arms of the inner harbor, and still go remains. 

The value of these interior basins, as resei-voirs, has been much af- 
fected by the obstructions which, from time to time, have been allowed 
to encumber the outlet of the river ; and the treatment of them, as fac- 
tors in the conservation of the main harbor, made difficult and uncertain. 

In the Ninth Report of the United States Advisory Council for Boston 
Harbor, pp. 11, 12, they say, " In the case of Charles River and iti adja- 
cent basins, the bridges offer at present too much obstruction to make a 
full vednetion of flats and marshes serviceable. When the bridges which 
now encumber the mouth of Charles River and distort its bed are im- 
proved by the introduction of such systematic and uniform construe tiona 
U will increase the water-ways, and correct the present disorderly floiv 
[',ef the stream, it will be practicable to enlarge the tidal prisms here 
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described (of tlie basins nbove). In the existing state of things, we do 
not advise any exenvationa below the half-tide plant:.'' 

Mach as it may be desired to impi-ove constructions, and more particu- 
larly to remove obstructions, no precedent in the history of our legislation 
applicniile to such cases can be found of iicta ejecting restoration of 
water-waya and wiiter-spaces, or the removal of enoioachmenta upon 
tliern. »UhoLigli frequently done eLsewhere. It seems, thei-pfore, only 
practicable to coimider conditions as they are, niid to deal with difficnllies 
HB thfy exist, and to so study niid prescribe the better modes of ciiaiige 
and adaptation to what may be the necessary demands of commerce and 
reijiiirenienta consequent upon the steadily increasing proportions and 
importance of the [wrt and city. 

In the Bcht^me of revised haitwr-lines for the basins of Charles River, 
-nhich was recommended by the Board, a careful study was made of the 
adjustments of filling and excavation, and a system of lines devised 
which left the tidal prinm uf these basins intact. The details of this 
plan were stated iu the Seventh Annual Report of the Harbor Commis- 
sioners for 187:1. 

Upon the petition of riparian proprietors on the Camln'idge side oE 
the Upper Basin, thi^ lines establisiied iu 1S73 were changed by subse- 
quent legislation (Chap. 77 of 1878), and a liarbor-liiie established on 
the Cambridge side of the basin, which lessened its reserved water-area 
by about sixty acres, and its tidal prisni byalmit 885,301 cubic yards. A 
statement of particulars in reg'ard to the changes which were subsequeutly 
effected was made in the Annual Uepoit of the Uarlioi ComiuissionerB 
for 1877. 

On Aug. 30, 1872, licenses were granted under Chap 236 of the Acta 
of 1872 to George Griggs and others, Edward Atkinson and others, and 
to the Boston and Koxbury Mill CorjN>ration, to build a sea-wall and fill 
solid behind the same on the southerly side of the Upper Basin out to the 
harbor-line. A detailed stat«nient concerning this matter was given iu 
the Seventh Annual Report of the Ilavbor Cominissioners (187.')). Work 
has been done in sulistant tally carrying out the plans proposed, although 
it is not yet completed. 

In the Lower Basin no change h.is been made in the harbor-lines as 
they existed at the time of the studies by the United States Adiisory 
Council. 

(Jn July 8, 1674, the Board granted a license to James A. Woodbury 
and others, whose interests were afterwards merged in tlie Cambridge 
Improvement Company, to fill flats on the Cambridge side of the Lower 
Basin within the harbor-line. This contemplated the occupation c 
lai^e area, about fifty-five acres, and the di,"p la cement of about 802, 
cubic yards of tidal prism. The argninenta and conditions of the license 
granted were staled in the Ninth Annual Beport of the Harbor C( 
sioners for 1875. The operations of this company have been suspended, 
although something has been done in partially carrying out the original 
plans of filling and excavation ; but, as the work is in an unfinished 
state, no surveys have been made by which its present condition can 
aacei-tained with precision. 
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In the changes made in the hnsina of Miller's River and Prison Point 
lay, the loss of reservoir oapucity. or tidal prism, is much in nxcesa of 
compensating excavation ; in fact, but little dredging Lbs been done 
excepting some minor work in what remains of Miller's River. Compen- 
ttion in money has been paid for a part of the tide-water displaced, but 
a merely nominal price; the total amount received by the Oommon- 
1th for the loss of thene reservoirs being «11,620{?). If their full 
lue had been paid, as estimated by the Advisory Council at the cost of 
ipensation in kind, the amount would have been $520,000. 
A statement was made, in full detail, of the history of the disposition 
those basins, in the Annual Report of the Board for 1877, from which 
following extract is mode: — 
" Of the original bay, which comprised 0'1.8 acres, subject to the fourth 
section of the law of 18GS establishing tlie Board of Harbor Commission- 
ers, 12.8 acres have been filled; there now remain unfilled 53 acres. Of 
filled, 7.3 acres have been reclaimed without anthority; and 

tthe 52 acres still unfilled, 29 acres have been licensed subject to com- 
msation for tide-water displaced; so that there remain only 23 acres of 
de-water, over which tiie Commonwealth retains any jurisdiction in the 
interest of harbor preservation." 

The following is a tabular statement of tlie data which hiire formed 
subject of the preceding remarks: — 
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From as close a iiieaaureruent and estimatioa as our data afford, some 
t which is not precise, tlia loss of reservoir capacity, or tidal prism, in 
« two basins of Priauti Point lia^y and Miller's River, amounts to about 
^81,600 cubic yards. 

I As the judgment and estimates of the Advisory Council were based 
1 the combined active functions of all the inner basins o£ Charles 
Klrer, the loits of so much of those of Piison Point Bay and Aliller's Hiver 
linkes it still more important to retain all the tidal puwer th?y yet jKissess 
a the remaining basins. 

In the rei>ort of the Advisory Council, before referred to, the tidal 
prism of the inner basins of Charles lUrer are given hs follows: — 



Between Biookliiie and West Boiton Bridge 
Between Went BuBton and Cragie Bridges 
Frlsou Poiut Bay and Miller's itivur 



i!l,liOO 



13,188,(119 

The loss of tidal prism in these basins since the report of the Advisory 

niucil including the conteinpiated displacement of tide-water by the 

iarbor-liues of 1873 in the Upper Basin, and the fillings authorized on 

Jbe part of the Cambridge Impnivemsnt Company in the Lower Basin, 

■re have the following i*esult: — 



In the Upper Basin 

In the Lower Rasiti 

In Miller's Kivtirand Prison Point Bay . 



I About 22 per centum of the original tidal prifim. 

. Id comparing the amount of obstructiou to the outlet of these basins 
jtii 1881, with tliiit of the present date, — 18S0, — those structures only are 
mentioned in which substantial chaiit'e lias been made. 

In the report of the Advisory Council the areas of the bridges crossing 
,e moutli oi Charles River are given as follows, to which is added the 
sot the sniiie bridges at tlie present time in a. separate column: — 





..... 


1880. 


aireu and Fitchburc; . 
Bton and Maine Kaili-oad . 
wdl and Eastern Railroad 
Mil Freight 




Sn™« feet 

272.000 
216.750 
128.740 
b.S.300 
7i,500 


JiqiairefMt. 
380.800 

284.391) 
2'f0,770 
112.000 

81, no 










77G,I90 


1,117,000 


About 50 per centum of iiicreax 


from origi 


al area. 





a able report prepared by Gen. J. G, Foster in the epniig' of 1809, 
ftih time the subject of widening and improviDg the dmw-way otieuiugB 
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through the bridges crossing Charlea River was under consideration, and 
while he wits in charge of tlie government improvements being made ia 
the lower barbor, he prepared a, table of statiHtioB, Ebowing the extent 
aud amount of olatruction to the tree flow of the tide caused by thoBB 
bridge strnctures, and from which the following items have been taken. 
Gen. Foster aent bis own men, in boats, under the bridges, and bad the 
piles in each bridge actually counted, and sketches made showing the 
irregular and injurious manner in which the piles were placed in ttie 
various structures. 





Ucjdge. 


Meanhplgh 

orruarm 


rf:. 


deduoUng lbs 


Charles River Bridge 
Warren Bridge .... 
yitchburgR.R. Bridge . 
Boston and Maine R.R. Bridge . 
Eastern R R. Bridge . 
Lowell R R. Bridge . 
Lowell Freigiit Bridge 
Cragie Bridge .... 


486 

771 

3.503 

3,754 

1,032 
672 
750 
603 


27' 

2li 
20 

1 

24 
23 


1,637 
88,585 
73,077 
2U,031 
13,171 
14,515 
12.1D9 


Square tcM. 
25,401 
26,963 
18,215 

17,477 

34,435 
24,151 , 


Total .... 


11,38S 




203,395 



In the ease q£ the Fitchburg Railroad bridge, the most objectionable 
structure, the striking condition is exhibited of a mass of obstruction 
amounting to 72,077 square feet with 17,477 square feet of free water- 
space ; the obsti-uction being about four hundred per centum of the 
room left for ft'ee flowage. 

As will be seen by looking at the maps, the bridges forming the 
most obstruction are in such close proximity and so grouped together as 
to foi'm almost a continuous resistance to the flowage. These are the 
Warren and Fitchburg, in part one structure, the Boston aud Maine, and 
the Eastern and Lowell passenger, also nearly a united structure. So that 
it may be said, tliat substantially these bridge structures, in 1869, eon- 
tained 9,484 piles, each pile averaging a length of 25 feet within the 
water, and presenting the startling amount of 176,481 square feet of 
submerged surface ; so disposed, both in rows aud singly, that almost 
every pile presented an abrupt obstruction to the current. Allowing for 
the same ratio of increase in the piling aa in the surface area of the 
bridges, there would be, at the present time, about 16,400 piles, and 
about 303,400 square feet of surface obstruction. 

Althougii the piles which have been driven uuder the direction of Qie 
Board have been in lines which coincide with the direction of the current, 
so that when all the piles under all the bridges shall have been made to 
conform to the same order, the flowage will be improved, the disorderly 
manner in which the old piling still remains so shuts up the bays that no 
materia] gain is yet effected. 
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^Kssi 

^^^B From the above statements it is evident that titi impmvemeiit or relief 

^^^Eto the oatlet of the inner basins of Charles River litta been effected since 

^^^Hfte oriticiBm of their usefulness as tidal reservoire waa made by tlie able 

^^^Kwgiikeera who gave so much stud; nod investigation to this subject. 

^^^f It showB, however, the serious cousequeucea aud grpEtt misfortune of 

1 giving awny, little by little, to encroach men ta, which, at the time, ai-e 

made to appear insigniticaut in their physical disadvantage, -while all 

important to other purposes they are proposed to serve, until, by pi^rsist- 

ent appeals for legislation, grants are obtained for which no cuiniiiensu- 

rato etiuivaieiit is, or can be, given. 

Already one of the choice portions of the iniier hurbor of Boston is lost 
iomaritime commerce by the net-work of bridges that ci-oss its deepest 
watvr ; unless it be not too late to reconstruct with a more wise adjust- 
ment of terminal facilities, of which Boston, as one of the few i^reat poi-ts 
of our Atlantic coast, stands so miicli in need. No part of tlie inner har- 
bor afiords more inducement to improvement than the lower portion of 
Charles River, from the Navy Yard to Cragie Bridge. The Advisoi7 
Council calls attention tn it on physical grounds, and a coinprehensire 
^^^^Btudy of its capabilities will develop many other reasons for improve- 
^^Koeiit. 

^^^^H Independent of physical considerations, the improved appliances of 
^^^HtBachinery and modes of dredging give the question of excavation a sig- 
^^^^nificance different from that of the earlier periods when it was less effec- 
tively and systematic ally managed, and when the inner I'eservoirs and 
outer channels of the harbor liad more unobstructed avenues, by which 
O maintain their connections and exercise their mutual functions. 

The subject of harbor consen'ation and improvement presents, to-day, 
e complicated features, and those which bring to bear upon it the 
Multi of experience and knowledge in the more modern modes of treat- 
Mnt, 

In the licenses gi-aiited by tiie Board for the works in the upper basins 

t Charles River, the question of improved navigation was considered of 

e inoch impoitance, that it entered largely into the scheme of compen- 

To further improve these basins by dredging them to a greater 

liform depth, say ten or twelve feet at mean low water, would be a 

k of great value. 

f Such deepening, with the filling of all border-lands, would also be a 

Biitary work of the first order. It has been found, by expeiimeut, in 

, that the sanitary iiifluence of waters which covered lauds or 

ihes otherwise unhealthy, or into which sewage or other foul mat- 

r found its way, was in proportion to its depth ; that a film of water, 

lOUgh constantly maintained, did not prevent miasmatic exhalations, 

I deep water absorbed the noxious vapors, or was bo far effeetive 

it. the shores and grounds bordering upon them were rarely unhealthy. 

I^The esthetic question, in the treatment of these basins, is harrlly less 

b|iortant, and has received a public and individual attention which enti- 

13 it to high consideration ; while nothing that b likely to be done in 

1 direction will injure the navigable value of the basins, or impair 

ir sanitary influence. 
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The purpose and occasion of the present atiidy and investigation of this | 
Bubject is a demand for land upon tlie Lorders of tlie Charles River basin 
which it is proposed to obtain by enoroaeiirHeiits upon their water-spncea 
and the discussion of facta and theories in regurd to them ha^ been made | 
in the ho[ie of lending the way to BOine wise solution of tlie problen 
under consideration. 

In the plans proposed by tlie Park Commiaaionera and otiier particBr" J 
various lines have been suggealed. Three definite ones, however, bavftJ 
been named by the Boai'd for specin! con side ration, — two in the Upper 1 
Basin and one in the Lower U&^iii. 

The first in order is a line in the Upper Basin, beginning .it sojne point 1 
in the present harbor-line near the westerly end of the Mill-Dam, and n 
ning easterly pivrallel to and 200 feet advanced from the Mill-Uam, tiimiug I 
the soutli-easterly corner of the basin by a suitable cuiTe, and ii 
northerly pamllel to the easterly line of the basin, and termiuating at a J 
point on the West Boston Bridge, 200 feet westerly from the present sea* j 
wall. 

Such a general line will lake from the baaln area about . . 1,002,400 sq. ft. 

E<\au\ to about 3li^ acres. 

And will reduce tlie tidal prima 030,100 m. y.lH, ( 

The amount ol filling rt^tiuiitd lo raise thi^ area to grlule 

ten 378,270 cu yd*. I 

The second line in order is one fallowing the same general course, an^ I 
terminating at the same point on the West Boston Bridge, hut being.J 
advanced substantially 300 feet into the basin. 

Such a general line will take from the ba<iin area about . . 2,313,500 sq. ft. 

Kgualtoabont fi3,i„ acres. 

And will reduce tlie tidal prism l,27T,t)20 cu. yds, j 

Thd aiiiDiint oF lllling required to raise this area to f^ailo 

ten 1,330,14" cu. yds, 

The eniTOHcliiuent upon the Lower Basin hy following the 

line proposed by the Park Commissioners, which runs 

from a point near the eaalerly ahulment of Crngie BridKe 

In a ^nerally straight course td the same point named iu 

West Boston Bridge, 300 feet from (he sea-wall, is about . 200,li00 bq, ft. 

Equal to about i-j\i acres. 

And will reduce tlie tidal prism about 74,370 cu. yds 

The amount of lilling required to raiae this area to grade 

ten, about 109.990 cu, yds.J 

A further project has been brought forward to improve the oppoBite 
Cambridge shores of the Upper Basin ; and a belt of 200 feel, to be tafeei 
from the basin beyond the harbor-line, is asked for as a part of tlie fvoi 
posed plan. 

Such n line, 200 feet beyond llie linrbur-liQC, uill take from 

llie basin area about 1,^10,400 sq. fC, 

Equal to ubont 37j'„ HUres. 

And will reduce Hie tidal prism about 550|Kli5 ci 

The amount of filling required to raise tlils area to grade ten 

will be about the same 550,805 ci 
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A project looking to the impi-ovemeut of the Cambridge shores, in 
connection with the improvement proposed upon the Boston stele, is much 
to be desired; but there seems to be tii> adequate necessity for making 
land from the basin area on the Cambiidge side, and no exigency to war- 
rant an additional encroachment upon it from this direction to that which 
has been alieudy roadu by tlie advauced harbor-line of 1878. The lands 
iwJjoining are in an uniniproyed and undeveloped state, open to other 
schemes of treatment. Upon the Boston side, whej'e heavy sea-walls and 
expensive stmctiires already occupy the immediate shores of the basin, it 
is more difficult to operate without taking some territory from the basin. 

It would se^m a more wise and practicable project to appropi-iate the 
marginal ground of the eutiro basin to park purposes, and to treat the 
subject of the improvement of tins splendid basin as a unit. 

To devote a certain margin to tlic resthetic and healthfiil purposes of a 
park, Bud at the same time secure ihe establishment of pfriiianent bounil- 
ary lines, would have much to recommend it; but no concession should be 
made for private purposes, and the least amount of encroachment oiily 
allowed which will seiTe for public use. 

That soma reduction of (he tidal prism of these basins may be permit- 
ted in consequence of the increased obstruction to their outflow, is possible; 
but to what extent can only be deterniined definitely after special es- 
aminatioQ and field observations similar in chai-acter to those which were 
the bases of the judgment of the Advisoi-y Council. Such observatious it 
hiu not been practicable to make since the quejitions under consideratioa 
have been presented. Without such data it wonld be unwise to pi'escribe 
changes in the physical status of the tidiil forces, even as an offset to 
incrpaaed obstructions, lar^ as they appear to be, which may prodncs 
results that cannot be predicted. As stated in a former repoit concerning 
the changes in the harbor-line of 1878, any schenie other than ojie look- 
ing to tidul compensation must be considered as arbitrary. 

The Advisory Council did not recommend excavation in the upper 
basins of Charles Hiver below the half-tide plane; but as there are only 
email poi'lious of these basins near the upland line of the Cambridge 
shore, where the surface of the flats came above this plane, this rather 
negative caution o\i the part of the council goes to establish the theory 
that any material change in their present statu.t is undesirable. 

Assuming that two liundred feet of advance on the Boston side of the 
upper basin, and the line piopoaed by the Park Commissioners in the 
Lower Basin, will accomplish all that may he desirable, the remainiug 
condition of these basins wilt be about aa follows : — 

Area of basins aliout ......... IT ,334,300 sq ft. 

Eqnal to Hb<i<iC 3!>H acres. 

Loss of tlilul pHsin abcinC 6,4S0,1% cu. j da. 

Amount of exi^avaiiiin i.o deepen the liasinslo 13 fueCbelavr 

mean Utvr water 5,825,350 ou. yds. 

It of 8[iaci] iiisubi (if tlie stated lines bh territory to be 
material reinoveil from the bed of tlie liaain 
.0 My grade iiiii, is about 1,411.350 cu, j-ds. 

S ill is the logical inference that it is no( desirable to increase the 
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capacitj of tlie Charles River basins, it does not follow that it ii > 
desirable, or even permissible, to reduce them. 

The basins, treated iudependsntly of Che consequences to the harbor 
elsewhere, should remain aa large in area as consistent with securing the 
desired deptli. Their full utilization for navigation, also sanitary and 
seathetic considerations, all require that the depth of water should ba 
increased. To the extent necessary to secure a desired uniform depth ii 
the area which may remain, a contraction of area may be permitted. 
Tills is not necessarily to permit just that area to be filled which f 
contain the material which It is requisite tu remove, but rather that the- 
privilege of filling which will ooustitute sufficient iaducemeut to perforn 
the necessary excavation. 

The im.provemetit of these basiii.t ought not to be at the cost of the 
Commonwealth; but, on the other hand, if they can be so improved that 
great public benefits are conferred in their hatter adaptation to business 
and pleasure navigation, and in their sanitary and aesthetic effect on the 
community in which they are located, it is not essential that pecuniary 
profit should be derived by the Commonwealth from the improvemenl. 
If, when the public coDcedes Bom.e oonsiderations of advantage, it secures 
other public considerations of greater moment, the gain is in even safer 
form than if committed into a money profit less permanent in its efiects. 

Great importance should be attached to the devotion of as much of the 
area as shall be reclmmed from the Charles River basins to public purposes 
as is practicable; not, of course, because of the effects upon the harbor 
below, but upon the broader grounds which any intelligent study of tha 
question necessaiily introduces. The harbor-line upon the Cambridge 
side, as already established, is a large coiicesstoii to the owners of flats, 
and any further extension should be granted with great caution. The 
appropriation of a belt two hundred feet wide on that side to public pur- 
poses is veiy desirable; and, if it cannot be obtained within the present 
harbor-line, it may be expedient to make some further concession. But, 
if this should be done, it would be more difficult to permit the three 
hundred feet, or even the two hundred feet, extension ux>ou the Boston 

Respectfully submitted. 



HENRY L. WHITING. 



To the Board of Harbor and Land Comtninsionera. 
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CONTRACT WITH THOMAS POTTER. 

Arlicles of Agreement made this licenly-eiffhth day of Auguil, in the yeat\ 
eighteen hundred and eighty, by and between Thomas Potteb, 
Jersey City, in the Slate of New Jersey, party of the first pnrt, and% 
the Common WEALTH op Massachusetts, acting hy its Board o/M 
Harbor and Land Cummissioners, party of the second part, mttnesi; — |^ 

The said party of the first part hereby coTennnts and agrees with 
parly of the second part, to dred^ three hundred thousand cubic yards of 
material from the shoals, in that part of Boston Harbor represeated by 
the space colored rtd on the plan hereto annexed, at places to be designat-j 
ed by the engineer of the Board of Harhor and Land Commissioners, tLod, 
to deposit said dredged material on the flats of said Commonwealth, lying] 
east of and adjoining the flats bargained to the Boston and Albany Rail- 
road Company, and between the southerly line of Eastern Avenue or 
Congress Street extended, and the northerly line of occupation as indicat- 
ed on said plan, at such places and in such order as the engineer of said' 
Board shall designate. It is agreed that all said dredging shall be to ft.| 
depth of twenty-three feet at mean low water, and that the bottom of 
the whole area dredged over is to be left smooth and regular at that 
depth to the satisfaction of the engineer of said Board, and that ths 
amount of excavation shall be determined by measurement of the filling 
when deposited as herein provided, the present surface as shown on a 
plan of even date herewith made in duplicate and entitled " Flan of Fill- 
ing at South Boston Flats for the Commonwealth," and signed by said 
party of the first part, and fay said Board, to be used as the basis of soch. 
measurement. 

All said filling' shall be made from the present surface to grade 
thirteen, and shall be left smootli and level at said grade thirteen, and 
where the boundaries of said filling are protected by other filling, or by- 
wall or bulkhead, the filling shall be brought iip to grade thirteen at such 
boundaries; but where the boundaries are unprotected the material may 
be allowed to take its natural slope. Tn filling immediately behind a 
wall or bulkhead the material shall be deposited in such a manner that it 
will flow away from the wall or bulkhead, and not towards it. The lines, 
grades, and instructiona given by the engineer of said Board, shall be 
strictly observed, and all necessai-y aid and materials for giving said lines 
and grades shall be furnished by said party of the first part. The dredg- 
ing and filling aforesaid shall be commenced within three months after 
the execution and delivery of this agreement, and shall be prosecuted 
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continuously during all suitable weather, and with an much despatch aa 
reaaonably practicable until its completion ; and shall be completed on or 
tetore the Brat day of January, in the year eighteen hundred and eighty- 

Tiie said party of the second part hereby covenants and agrees with 
aaid party of the first part, to pay aaid party of the fii-st part for said 
dredging and filling at the rate of thirty-six cents per cubic yard, in the 
manner, ami tipou the terms and conditions, herein set forth and aj;reed, 
as follows : — 

Monthly estimates of the work executed wil! be made by the engineer 
of said Board, and for all the material deposited directly from the scowe, 
a payment of seventy-five per cent of the contract-pricn will be made; 
and for alt material deposited from cars, a payment of ninety per cent of 
the con tract- price will be made: and when said filling is completed to 
^rrade seven upon any portion of said OJea t« be filled, for the material 
deposited on the area so raised to grade seven such further payment 
shall be made as will make the entire payment therefor equal to ninety 
jter cent of the contract-price; and upon the entire completion of all said 
dredging and filling, in the manner and within the time herein agreed, 
the remninder of said eon tract-price shall be paid. 

It is agreed, by and between the parties hereto, that upon all quea- 
't.iona of measurement, lines, or grades, the deeision of the engineer of 
s^d Board shall be final. 

It t» further agreed, by and between eaid parties hereto, that nhould 
the party of the first part refuse or neglect to prosecute the work herein 
contracted for, with the requisite vigor to insure its completion within 
the time herein stipulated, or in any other respect violate this agreement, 
the said Board shall have power to annul thb agreement, and to contract 
anew with other parties. 

In testimony whereof, the said Thomas Potter has hereunto set his 
hand and seal, and tiie said Commonweitlth has caused its aeal to be 
hereto aifixed, and these presents to be signed and delivered, in its name 
and behalf, by its Board of Harbor and Land Com mission era, the day 
and year above written, and the same to be approved by its Governor and 
Council. 

THOMAS POTTER. [seal.] 

COMMONWEALTH OF MASSACHUSETTS, 
gSKAL OP TUG By Ai.DicRT Masok, 

MOKWEALTH.] WiLLD. P. FhILLIPB, 

Francis A. Nye, 

Harbor and Land Commhmonert. 



I« Council, Aug. 31, ] 
HENRY B. PEIRCE, Stcrelary. 
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BILI, RECOMMENDED. 

Camntonincalil] at JXlassadiuBttts. 
Ak Act to authorize thb CosaTaucTios ok Extension c 
Wharves in Boston. 
Be it enacted, j-c, ^c. 

That the Harlmr and Land Commiasianers shall be, and hereby a 
authorized to permit the construction or extension of wharves in that 
part of Boston called East Boston, easterly of Pier No. i, bo called, of the 
Boston and Albany Railroad Company, to such line aa they shall prer^ 
scribe, and in such maimer, aud on such terms and conditions in o 
respects, as are now allowed by law, or shall be prescribed by them. 
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^H STATEMENT OF OPERATIONS DURING THE YEAR END- 
^H| ING DEC. 31, 1S30. ON WORKS tOll THE IMPROVE- 

^^1 MENT OF RLVKKS AND IIAIIIIDHS IN THE STATE OF 

^^^ MASSACHUSETTS, UNDER THE CHARGE OF BREV. 
^^H BEIG.-GEN. GEORGE THOM, COLONEL OF ESOFNEERS. 



I, — Improvement or Boston Hardou, MAsaACHDsETra. 






The following operations for the improvement of tJiia harbor bj the 
United States Government hare been carried on during the year ending 
Deo, 31, 1880. to wit: — 

1. Under a contract made Aug. 15, 1878, with Mr. .Toaeph E. Bart- 
lett of Boston, Mass. , for the removal, by diedging, of the Man-of-War 
Sboat (situated in the upper harbor, at the confluence of Charles and 
Mystic Rivers), to a depth of 23 feet at mean low water, dredging opera- 
tions, commenced by him in the latter part of 1S7&, were continued until 
the 12tli of Maicli, 1880, lesulting in an aggregnle of about 60,000 cubic 
yards, in completion of said contract; of whicii dredging about 6,000 
cubic yards was done snbsequent to the 1st of .lanuary. By these opera- 
tions this shoal lias been reduced on an area of about 53,000 square yards 
to the projected depth of 23 feet aX mean low water, on the sboalest part 
at which the depth wus formerly but 15^ feet. This work was done in a 

^vy satisfactory manner, and under difflcultied, for whioli the contractor 
entitled to much credit. 

2. On the 28th of August, 1879, a contract was made with the New 
England Dred^ng Company, of Boston, Mass., for — 

(a) 38,000 cubic yards, more or less, of dredging at Anchorage Shoal, 
for obtaining a depth of 23 Teet at mean low water, at 74 cents per cubic 
yard, meatur&l iti «iiu; and 

(/i) 6,000 cubic yards, more or less, of dredging at the Lower Middle 
Shoal, to the same depth as above, at 81 cents per cubic yard, measured 
in iil&. 

Operations were commenced under this contract at Anchorage Siioal 
OQ the 15th of September, 187S, and were continued up to the 17th 
of December, when they were suspended tor the winter. Tiiey were 
resumed on the 19th of April, and, after some intermptions by the 
dredging at the Lower Middle, were completed on the 22d of September, 
liling in an aggregate of 27,65U cubic yards of dredging (in nirQ,) 
linder and in completion of said contract; of wliich 17,819 cubic yards 
ItW btieo done during the past year. By these operations the main ship- 
lgI has been opened on un area Of about 43,000 square yards, to a 
■,h of 23 feet at mean low water, for a width of about 550 feet. 
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At the I.ower Jliddle Shoal dredging' was commenced, wider Ihis 
tract, on the Htli of June, and continued until ilie 15th of August, 1880, ' 
during whicli period 5,tl07 cubic yards of dredging (in siVii) was done, t 
an area of about 17.500 square yards, in completion of said contract. By 1 
tlipse operntiona the luaiii Bhip-channel has been ividened and deepened I 
so as to have, for a width of 600 feet, a depth of 23 feet at mean low I 

3. On the llth of September, 1379, a contract wns made with tha J 
New England Dredging Company — the lowest of four biddera, after' | 
proposals had been twice invited for the work — for 50,000 cubic yards, 
mora or )eas, of dredging in Mystic River, near its mouth, at 33 cents | 
per cubic y.ird. at mtanureU in acoies. Operation!) were commenced under '1 
this contract on the 2d of UctobGr, 1879, and continued up to the 15th I 
of March, 1880, resulting in an aggregate of 47,9o3 cubic yards of dredg- 
ing on an area of about 35,000 square yards, in completion of tlie con- 
tract, of which 21,830 cubic yards of dredging has been doue during the I 
present year. By these operations the main channel at this plac 
been opened to a depth of 23 feet at mean low water (or 33 feet at 
high water) for a width of 125 feet Ihroughout the whole extent of this | 
shoal. The adopted project calls for a width of 300 fei>t wlien completed. 

4. A large and dangerous sunken i ock, lecently discovered and located j 
in the main channel iik Broad Sound, was liroken up and removed i 
August and September last. This rock had a depth of hut 9 leet of I 
water on it at mean low water, with a depth of IG feet aroiinil it. After- 1 
several attempts to find it, it was discovered by the aid of a diver who | 
had been employed on a vessel which had run upon it in Api-il last. 

By the operations of the past year, as above described, all the wort I 
hitherto projected for tiie improvement of Boston Marhor proper has'1 
Iwen completed, nith the exception of that at Anchorage Shoal, where itiM 
is projected to open the main ship-channel to a least width of 1.000 feet. 'I 

By the River and Harbor Act of June 14, 1880, the Rura of «75,O0oT 
was appropriated for the improvement of Boston Harbor to be applied J 
as follows, viz, : — 

1. Boattin Hatlior proper S30,00l> | 

2. At the month of Ciiarlea River, in saiil hnrhar, and up lo 

Watertoivn 

3. At the wuth of Mystic River, in said harbor .... ] 7,600. | 

4. Fi'oru sail) harbor to Nautasket Beacli 

Under this appropriation the following work has been done for iin- | 
proving navigation ab the several places named, viz : — 

1. Boston Ilurlior proper. — A contract has been made with MefiaTS.>| 
Moore & Wright of Portland, Me., — the lowest of five bidders,- 
65,000 cubic yards, more or less, of dredging at Anchorage Slioal, at 3 
cents per cubic yard, memared in scouis, the same to be completed o) 
before Che 30Lb of June, 18S1. Preparations are being made to o 
mence this work on or about the 1st of January. It is probable UibI 
under this contract this channel will be opened for an additional vidtt 
of about 325 feet, and a total of 875 feet. 



1881.] PUBLIC DOCUiMENT— No. 11. 65 

2. Al the rnoalh ofClinrles Rher, in trnil harbor, nnil up to Walerlnien. — 
A survey of ChftHes River waa mivda iti 1878 with a view to ita improve- 
ment from itH imuth up to the head of tide-water at Watertown, The 
project for its improvement consists of opening the channel ^cx/, from ita 
mouth lip to Wea tern ■avenue Bridge (ji diatiiica of abont 4J miles) to 
A dfpth of not iesB tlisn 7 feet at mean low wnter (or alwut IT feet at 
mean high water) for a width of 200 feet; nfconrl, tmm Western-avenue 
Bridge up to Marliet-atreet Bridge (an additional distance of about 3 j 
miles) to a depth of not leas than Q feet at mean low water (or about 16 
feet at mean high water) fora widtti of 100 feet; and i/iirt/, from Market- 
street Bridge np to the dam at the head of tide-water (an additional dis- 
tance of nlfout IJ miles) to a depth of 3 feet at mean low water for a 
width of 75 feet. The estimated cost of this improvement, at the prices 
now ruling, is $125.1100. In commenc^enient of this work under the 
appropriation made therefor, as above (to wit, t22,500), a contract has 
been made with Messrs. Moore & Wright of Portland, Me., — the low- 
est of four biddprs, ^ for 50,000 cubic yards, more or less, of dredging, 
at 30 cents per cubic yard, (w mfniiireil in nemrx, the same to be completed 
on or before the SOth of June, 1831. Operations wem commenced mider 
tliia contract in the lattfT part of Novemlier, and have been continued to 
this date. It is expcted that, with the amount now available for this 
river, its improvement will be completed, as projected, up as far as 
Western-avenue Bridge. 

■3. Moulh nf Mijulie Hmr. — Under the appropriation of $17,500 made 
by act of Jime 14, 1S8D, for improving the channel at this place, a con- 
tract has been made with Messrs. Moore & Wriglit of Portland, Me., — 
the lowest of live bidders, — for 50,000 cubic yards, more or less, of 
dredging, at 2D centi per cubic yai'd, at mewurt'l in seoin, the same to be 
completed on or before the SOth of June, 1881. Opeiiilions were com- 
menced under this contract in November last, and have been continued 
to this date. It Is expected that, with the amount now available for this 
work, the channel will be opened to the projected depth of 23 feet at 
mean low water for an additional width of about 120 feet, — making a 
ttital width of about 215 feet, the full projected width being 800 feet. 

i. Naiilai-ivt ISeaeli Channel. — In order to ascertain the nature and 
extent of the improvements contemplated for this place, a survey has 
recently been made of thia cliannel from its head at Naiitasket lieach 
down to its outlet nt World's End; and the project adopted for its 
fniprovement consists in straightening, widening, and deepening the 
channel by dredging, and by the removal of snnl;ea ledges fi-om the 
moutli of Weir River up to the ste-amboat-whart (a distance of about 600 
yards), so BH to liavea depth of 9 feet at mean iow water (or about ID feet 
at mean high water) for a width of 100 feet. A oonti'act for the dredg- 
ing (viz., 15,000 cubic yards, more or less) ha.t been made with Mr. 
Robert Hamilton, Jan., of Chebeague Island, Me., — the lowest of three 
bidders — at 18J cents per cubic yard, as meagiire'l in scou-s, the same to 
be completed on or before the 15th of May, 1881. In addition to the 
dredging, about 12 cubic yards of sunken ledge will also have to ba 
removed. Tlie unexpended baluDce now available will be sufficient for 
completing this work. 
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The estimated cost (additional) for compleiiiig all llie improvements | 
project«d for the harboi' and rivers, as above, is as follows : — 

i. Ancliiiiage Shoa! f37,500 

3. Mystic Biver Shoal 10,000 

3. Charies Kiver 102,500 

Total 6150,000 

For these works the snra of 8125,000 has been asked to be appropri- 
ated bj Coiigi'ese for the next fiscal year. 



II. Improvehe.vt < 
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The present project for the improvement of this river was adopted in 
1S70, and modified in 1974 ; the object buing to afEord a channel of navi- 
gable width, and a depth of not less tlian 9 feet at mean low water (or 
about ICJ feet at mean high water) from its mouth at the outlet of New- 
bnryport Harbor up to Deer Island Bridge, a distance of about five miles; 
and thence up to Haverhill Bj'idge (an additional distance of 13J miles), 
a depth of 12 feet at ordinary liigh water, tbs rise and fall of tides vary> 
ing from 7| to 4 feet ; and thence up to the head of the " Dpper Falls " 
(an additional distance of 4 mile.s), a depth of not less than 4^ feet ia 
the ordinary stages of the river with the mill-water at Lawrence running; I 
the rJBG and fall of the tide varying from i feet at Haverhill to at the 
foot of the " Upper Falls." 

The natural channel of this river was very narrow and crooked in sev- , 
eral places, and much obstruoted by sunken ledges, bowlders, and shoals ; 
and especially at " the falls," portions of which were covered with bowl- 
ders and ledges more or less bare, and inipassaLile for any vessels or scows; 
whilst in Newburyport Harbor the channel was obstructed by numerous 
sunken ledges, crib-work piera, and wrecks, seriously endangering ni 
gation. 

Previous to January, 1880, the work done for the improvement of this I 
river consisted in opening the channel above Haverhill and through " tha 
falls " to the projected widtli and depth, in places where absolutely neces- 
sary to make its navigation practicable ; also, in dredging at HaveihiU, 
between the bridges, and at Bil.tby'a Island Shoals, as well as at Currier'8 
Shoal (about i miles below Haverhill), and at Rock's Bridge (flj miles ' 
below Haverhill), including the removal of a large number of dangerous ' 
sunken rocks at and near Hock's Bridge and the head of Silsby's Island ; I 
also, in Newburyport Harlior, in the partial removal of Gangway Hock i 
and Korth Uocks, and in the removal of a sunken wreck. 

By the Kiver and Harbor Act of June 14, 18S0, the sum of $12,000 J 
was appropriated for continuing the improvement of Menimao River, 
which, with 83,002 available from the appropriation of Maich 3, 1870, 
madeS15,0Q2 available for this work. This amoimt has since all beea J 
applied to the improvement of the river, as follows, viz. : — 

1. Al anil near ila Movlh in Netvburspart Harbor. — Under a contisct 1 
made with Mr. James Andrews of Biddeford, Me., — the only bidder,-- 
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for computing the removal {commenced in 1870) of Gangway Rock, cit 
$30 per cubic yard, measured in siltt, this work was completed by biiu 
between the 11th of September and the 8th of October, 1880, whereby 
ths rock was broken up nnd removed to a depth of feet below Lhe plane 
of mean low water, or \^l^ feet at mean high water, requiring the re- 
moval of 23^ cubic yards of ledge above that plane. 

A submarine piirty, with a sloop provided with suitable stenm-drills 
uid lioisting apparatus, was also employed by the day in the removal of 
Uie following olisti'uctione in Newburyport Harbor, to wit; — 

J-'ir»t, Six sunken piers and one sunken scow lying directly across the 
natn channel one-half a mile ahnvi.' its mouth at Sidisbiiry Point. These 
inera had about 5 feet of water over them at mean low water, and were 
bailt of crib-work, and ballasted with slone; and, it is said, they were 
pUced there in about 1812 and previoue thereto in order to prevent the 
entrance of hostile vessels into the harbor. Uy means of tlie submarine 
parties, two of these piers and one scow were discovered during these 
eperationa. These piers and scow were all broken up, and removed to a 
I fepth of not less than D feet at mean low water. 

Second, Tlie wreck of the schooner '■ Greyhound," sunk in November, 
3 broken up, and removed from the main channel at the entrance 
t the harlior. 

, A tai-ge sunken rock (ledge) lying in mid-channel between the 
north and south piers was broken up, and removed to a depth of 13 feet 
at mean low water, containing altogether about C^ cubic yard,^; and other 
slioal poijits of ledge situated in tlie main channd near North ltocl;B and 

s mouth of the river were in part broken up and removed. These 
l&bmarine operations were carried on between the 28th of July and the 
llth of September, and afterwards between the Sth and Slet of October, 

in'l near " Hit FalU " almee UarerkUt, and at Rock's Bridge, OJ 
ttiles below Hacerhill. — Under a contract made with the Fentucket Navi- 
jjation Company for the removal from the channel at the " Lower Falls " 
of 05^ cubic yards of sunken ledge, at S30 per cubic yard, measured iji 
«i[fi, this channel has been completed to its full projected width and 
depth. This work was commenced in September, 1871), and completed 
on the 25th of October, 1830. 

For the further improvement of the channel at "the falls " and Rock's 

Bridge, a dredglng-machine and scows (specially adapted to this work), 

(with full crews for t)>e same, were hired by the day, at 375 per working- 

y of ten honrs. Dredging operations were commenced at the Upper 

a the 30th of July, and continued to the foot of the Lower Falls 

2d of November; daring which period the channel at the Upper 

ras straightened, widened, and deepened where necessary for tlie 

mpletion of the satne. The channel at the Lower Falls and below was 

o widened and straightened; and with the aid of a diving party, a, very 

« quantity of ledge atiil bowlders was broken up, and removed from 

lel throughout the >ffhole extent of " the falls." The unuBually 

It (tage of the river this season facilitated these operations to a degj'ee 

iom to be experienced, and for this reason they were continued until 
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a rise of water. On the 10th oE NovemTier the dredging-raacliine and J 
diring party were transferred to Rock'3 Bridge, where they were employed'"^ 
until the 20th of November in deepening the channel and in removing'H 
numerous large bowlders by which navigation bad been mucli endangereilM 
at that place. ' J 

By the operations above described, the navigation of the river has been 1 
very much improved during the past season. Bat more worli still reniaiiiB J 
to be done, especially in the removal of sunken rocks at Rock's Biidga J 
and in Newburypnrt Ilarlwr, for effecting all the improvements neeessarji I 

An additional appropriation of $1G,500 has been asked for Ibis work. I 

III. Improvemknt Of NEWuuiiTrortT Harbor, Massac 11 usktts. I 
By the liiver and Harbor Act ot June U, 1880, the aura of 850,000 I 
was appropriated for the improvement of this harbor, which it has been ■ 
decided ta apply to the improveuieJit o( the shifting and uncertain cbui- 
Del at its entrance by means of rubble-stone jetties. Witli a view to a 
proper understanding of Ihe bar and currents at iti* entrance, aa well as 
of the material composing the bar, and all otlier facta bearing upon this 
subject, a very accurate survey was made of this locality in .July and I 
August last. A new project, based upon this survey, was submitted tofl 
the War Dejiaitraent in September last, which bus aiuce been approvei M 
and adopted. It consists of two converging rubble -atone jetties built out 
from the shores north and south of the entrance to such an extent as will 
secure ,1 constant depth o{ 13^ feet across the bar at mean low water, or 
21 feet at mean high water. The estimated cost of these jetties, together 
with the shore protections at the extremities of Salisbury Beach and J 
Plum Island, is 8240,000. 

Under the appropriation made, as above, for this work, a contract haS I 
been made with Mr, Fi-ederic A. Ingerson of Haverhill, Mass., — th»J 
lowest of four bidders, — for furnishing and placing in the northern jettyB 
(beginning at its shore end) 50,00(1 tons, more or less, of rubble-stono-f 
in commencement of this improvement, the work to be commenced o 
or before the 1st of April nest, and the contract to be completed on < 
before the 30lh of November, 1881. 

IV. ImPROVEMEST of SCITUATR IIaHBOR, MASSACnDBETTS. 

A Burvty of this harbor was made by Gen. Thom in 1878, "with 
view to i(n adaptability as a harbor of refuge;" based upon which 
project WB^ made and submitted to the War Department, with estimates J 
of cost for the same. This pi-oject consists of two rubble-stone jettaeayf 
or breakwaters, Ijuilt at the entrance of the harbor: one to project fiotal 
Cedar Point near the lighthouse on the north side of the entrance, in 1 
direction south, 36° east, for a distance of 800 feet ; and the other to projoc 
from the point of the first cliffs on the south side of the enti-o 
direction north, 1 0° west, for a distance ot 730 feet, being so located as b 
shut out all easterly winds from the proposed liarbor, and also to O' 
the shoale-st and most favorable sites in regard to cost. 

In connection with the jetties, it is proposed to excavate a basin insidflf] 
of sufficient area for the harbor, with a depth of 10 to 12 feet at n 
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low water, or about 21) Eaet at mean high watiar; the gi'Bntest depth at 
present being not more than about 5 tuet at mean. low water on a veiy 
small area: also to excavate a channel, so as to afFord an easy iiigross into 
the harbor with a coustant depth of not less than 10 feet at mean low 

The estimated cost of this improvement, as revised for the project 
adoptud, is a22j.00U. 

This projfot iins been approved by the War Department, and the con- 
struction of the ji^tties will be commeiioed as soon as a sufficient appro- 
priation shall be madfl by Congress to jHstify it. By the River and Har- 
bor Act of June 14, 1880, the snm of |7,500 was appropriated therefor. 



i 



V. Tmfrdvkment of Pltmouth Hakbob, MASBAcnut 



All the works projected for the protection and preservation of Long 
leach (which gives to this harbor its only shelter from easteriy storms) 
were completed in 1879; but, exposed as they are to injury from those 
violent storms, tliey will neoegaarily require occasional repairs. They are 
now in an essentially good condition, and fully answer the purpose for 
which they were desiRned. 

For the improvement of the harbor itself, the sum of $10,000 was 
appropriated by the River and Harbor Act of March 3, 1875, by which 
a channel al>out50 feet in width was opened by dredging from tlie Middle 
Ground up to Long Wharf . — a distance of about 2,500 feet, — to a depth 
of 6 feet at mean low water, or Id feet at mean high water. 

The project for the improvement of thw harbor provides for a channel 
6 feet in depth at mean low water, and 100 feet in width, iip to Long 
Wharf; and thence extended southward to the mouth of Town lii-ook, — 
a distance of about 000 feet above Long Wharf, — so as to form a basin 
in front of the wharves of the town 123 feet in width, with a depth of 8 
feat at mean low water. 

For continuing this improvement, the following suras have since been 
appropriattid by Congress, to wit : — 

Rj lilie River anil Hariinr Act Ot March 3, 1870 8^,500 

By the Biver and Harbor Act of Juue 14, 1H80 1(1.(«0 



i 



Total 



■i 



'Owing to the smallness of the appropriation of 187B, it was decided 
'Wait for an additional appropriation before doing any thing further 
towards the completion of this work. 

With the above amount available ($13,500), a contract has been made 
with Messrs, Robei't Hamilton, jun,. and Solomon Sawyer, of Maine, — 
the lowest of four bidders, — for 00,000 cubic yards, more or less, o( 
dredging, at 17 cents per cubic yard, measured in scoitm; the same to be 
completed on or before the 30th of June, 18S1. The eontractoia com- 
tnenced dredging under their contract on the 11th o£ November, 1880, 
and have continued it up to the close of tlie year, whereby the channel 
has been opened to a width of about 70 feet, with the projected depth. 

For completing this improvement to the extent pixjjected as above, an 
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additional appropriation of $11,500 haa been asked for, to be expended ] 
in the next fiscal year. 

VL Improvembst of Proyiscetown Harbok, MAsaAciiusETTs. 

All the works pi'ojected for the protection, preservation, and improve- 
ment of this harbor, have been completed, with the exception of the 
bulkhead on Long Point. These works are all in good condition, and 
fully answer the purpose designed. They will, however, require continual 
watching and occasional repairs. 

Under the appropriation of 8500 made by the River and Tlarbor Act 
of June IJ, 1880, together with the unexpended balance of the appro- 
pria^on of March 3, 1879, aggregating 91,113.17, repairs have been made 
where most necessary, — on the bulkhead on Long Point, in which BGl^g^jO^ 
tons of rubble stone has been used. 

For completing the stone bulkhead on l^ong Point, and making repairs 
on other works where necessary, an appropriation of #7,000 has been 
asked for the next fiscal year. 

VII, SnitVET OF MaI.DES RlVEIi, MASaACHCSETTa. 

By tlie River and Harbor Act of June li, 1880, provision was made , 
for the survey of this river, with a view to the improvement of its nav 
gation. This survey has since been completed, and a, project for i 
improTement, with an estimate of its cost (amounting to |35,O0O), has 
been submitted to the War Department for the information of Congress. 

This project consists of straightening, widening, and deepening its 
channel from its nioulh up fo tlie bridge near the rubber- works in Mai- 
den,— a distance of about two miles, — ao that vessels drawing 10 feet 
of water can ascend to that bridge on the high water of neap tides ia a 
channel 100 feet in width. 
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STATEMENT OF OPERATIONS DURING THE YEAR 1880 
ON WORKS FOR THE IMPROVEMENT OF RIVERS AND 
HARBORS IN MASSACHUSETTS, UNDER THK CHARGE 
OF BREV. MAJOR-GEN. G. K. WARREN. LfEUTENANT- 
COLONEL OF UNITED STATES ENGINEERS. 

[A.] 

ScnvET or Nastuckkt Harhoii, MAsaACRueETTS. 

It must be noted that the wording of the act does not specify any 
' paiticalar place of improTement ; whether to deepen the water on the 
L 'bar at the existing entrance, which the United States undertook to do 
1 by dredging in 1821), '30, '31, or to attempt to make an opening through 
t the Haulover Reach into the " upper harbor," a scheme that has several 
1 tiraes been brought up for consideration, and notably so in the reports 
J UMtmpftnying the Annual Report of the Board of Haibor CommisBioners 
of Massachusetts for tlie year 1S72, and there recommended as "an 
experiment" "worth an earnest trial." 

That the Nmitucket Bar has always been an obstruction, and of a 

most serious character too, is unquestionable. The sun-ey made by 

Lieut. Jonathan Prcacott, First United States Artillery, reported Jau. 

[ 13, 1829 (printed, House Representatives, War Department, Document 

I 87, 2d SBBsion Twentieth Congreas). gives the depth on the shoalest bar 

" 8 feet at low water." Lieut. Preacott does not state what low water 

[ is meant, whether mean or eitreme ; but it is probable that mean low 

I water ia intended. 

The United States Coast Survey charts of the surrey of 1816 show 6 
feet at mean low water. Further soundings by the United States Coast 
Survey in 1865 show still 6 feet as the limiting depth. The survey made 
by me in 1874 shows about the depth of 6 feet at mean low water; and our 
examinations this year show a depth of 6 feet at mean low water. (The 
mean rise of the tide is about 3 feet. Spring tides range about i feet, so 
"that low water of spring tides would not give more than 5^ feet on the 
hut, and the extreme low waters of very rare occasions may not allow 
I more than i feet ) 

It does not appear, then, as a fact that the bar has, during the past 
i few years, become a greater obstruction by a lessened depth thereon ; 
but the line of deepest water is frequently shifting. This is supposed 
by some to be due to changes produced by the ice lodging upon the bar in 
winter, and the changing appears to have been principally on the outer 
shoals, and always in a direction to the eastwai'd. 



It ia a fact tliat the mail-steamer esperieiicoil unusual delays in thd j 
early pnrt of the present year, but this was ommg to the new chaonelft J 
which had formed not being found. Capt. Gibbs, of the lighthouaa.J 
steamer " Verbena," however, sounded and buoyed the new chaiineJ-Une, J 
which, as our recent survey shows, has the normal depth of 6 feet at I 
mean low waler aa its limiting slioul, just as it has been heretofore, 
believe it ia conceded now, even by thoae who draughted the memorial, ' 
that the depth on the bar is as great aa it has ever beeu. 

While on the matter of obstruction to entering Nantucket Harbor, it 4 
may as well be stated that the ice in winter does not generally prevent i 
the uail-steamer going out and in. Some winters slie loses one, two, or I 
three days. In tlie eiperietjce of forty-eight years — tlie first s 
was put on in 1831 — there were not mora than five wintere when fifteou. J 
days were lost. In the winter of 1S56, '57, thirty to forty days y 
lost. 

Tliere is here a large miacalculation as to the size of this head of the 
harbor, which includes only the part between Focomo Head and the 
Haulover Beach, this part being separated from the rest of the harbor 
by B. shoal not having more than 1 to 3 feet depth on it at low water. 

According to the United States Coast Survey chaits, the whole area of i 
the upper harbor between Pocomo Head and the Haulover at low water I 
ia 1,9:^0 acres, or 3 square miles; the area having feet at mean Io« 
water, 980 acres, or 1^ square miles; the area haviug 12 feet at meai 
low water, 2S0 acres, or J square mile ; the area having 18 feet at meat 
low water, 128 acres, or -J square mile. 

Praclkah'dity of making a Permanent Oprning through the Hauloutr 
Beach 9 or 10 Feet Deep at Mean Low fValfr. 

After a full discussion of this project Gen. Warren expresses the fol- J 
lowing opinion : " It appears to me that from the foregoing showing I 
there is very little reason to believe the experiment will ever succeed. 
is with great regret, as far as it disappoints bonpst especlatious, that X, J 
am compelled by my honest Judgment to say so." 

The Project of Imjii-ocing the Present E<ilranee to Nantucket Harhar. 

A consultation of ordinary maps, and particularly the ebai-ta of Hof^M 
United States Coast Survey, presents so good an idea of the f 
features of this harbor and island, that a description is not necessniy. 

It has been stated in the first part of this report, that there is anj 
always has been, since the occupation uf the island, a lijnitiug na 
depth at the entrauce of about 6 feet at mean low water. The sbo 
of great breadth, witli channel poorly defined, and is composed of s 
easily moved by waves and currents, so as to change from year to y 
The outer part of the bar was found by Lieut. Presoott, ia 1828, to h 
composed of sand for a thickness of 3 feet, and below that of hard bltti 
clay. This determination bos not since been repeated. If this ol'^l 
undei'lies the sand for any conaiderabe exteut of the bar, it would ii 
cate the base of the bar to be probably composed of glacial deposit si 
lar to many parts of the island. 



1881.] 



PUBLIC DOOUMENT— So. 11. 



6S 



Nantucket Islnnd, in recent times, does not seem to suffer much from 
the abrasion o£ tlie eea, ita shores being- nearly everywhere protected by 
a beach of sand. OhsHrvation shows that this sand probably comes from 
the waste of the south shores of Martha's. Vineyard Island, particularly 
the liigh eliflis near its west south shore. 

The motion of this sand along the shore of Martha's Vineyard Island 
is eaatward. Falling into the Muskeget Channel {wpaniting it from 
Nantucket) large portions are carried seaward, forming Wasque (Wa- 
que) Shoal, and the remainder crosses this channel, and forma Tucker- 
nuck and other iihoals to the west of Nantucket. It is probable that a 
portion of this sand, which is moved by the waves across the Muskeget 
Channel, keel's moving eastward, both on the nortii and south sides of 
Nantucket Island ; thus contributing to the bar at the entraiice to Nan- 
tucket Harbor, and to the beach on the south shore of Nantucket Island. 

The form of the Coalue Beach, east of the entrance, indicates also a 
motion of the sand in the contrary direction, westward from Great Point; 
liat this is probably only a wave-shore motion from the point towards 
the hollow of the great liend of the sliore, while the enatward motion of 
the sand from Muskeget Cliniinel is due to the combined power of the 
waves and currents, whose sands in pai't tlie waves throw upon that 

The position of Point Rip, off and east of Great Point (see Diagram 
A), indicates that the sand brought liei-e is mainly deposited on the eajit 
side, so that the sand coming around from the south by Ihe east side of 
the island does not come into Nantucket Sound. 

If now we compare Nantucket Harbor with Edgartown, we see that 
there is no drifting sand from the west to the east across the north side 
of Martha's Vineyard, as in the case of Nantucket, and consequently no 
supply of sand to fill up Edgartown entrance, as in the other case. Ed- 
gartown entrauce was, therefore, deeper than Nantucket entrance, from 
causes independent of the southern opening the former had through 
Cotamy Beach; and the closing of this latter has in no way injured Ed- 
gartown Harbor. Hence there is no reason to tliink that an opening 
through the Ilaulover will make Xantucket entrance like that at Edgar- 
town, and the cases are so dissimilar that we cannot conalude that it may 
not be an injury at Nantucket if we make a permanent opening through 
the Haulover. 

Assuming, then, as reasonable, that the sands at the Nantucket Bar 
come ti-om tlie west through the Muskeget Channel, and are spread out 
over the sound, it is probable that the north winds and their waves drive 
this upon the hollow bend of the Nantucket shore, and that the littoral 
wave-motiou works the sand lioth east and west towards the entrance, as 
tliere is a sand-spit on both sides, although that foi'ming Coatue Beach 
on the east is much longer than that known as Brant Point on tlie west. 

^'he sand-spits, thus maintained by littoral sands moving towards the 
ends, approach each other as closely as the water entering and leaving 
the tidal basin will allow; and then the sand which reaches the ends is 
washed away by the current, some going to fill up the harbor, and some 
to form the bar outside. 
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The overlapping of tlie Coatue Point aiiowa that the supply from 
direction exceeds tliat from Brant Point, and this condition gives a. direc- 
tion to the issuing or .ehb current towards the north-west. But at the 
outer part of the bar (nearly one mile distant) the currents of the sound 
are nearly always eastward, m> that a new direction is given to the line of i 
deepest water there, and the channel has for years past been 
eastward at its outer end. 



Plan of Improvement of Nantucket Bar. 

This bar (independent of what influence the underlying clay repoi 
by l^ieut. Preseott has) corresponds in its formation with many othi 
bars at the entrances to enclosed basins made by beaches formed by litto-^ 
ral sands extending across the points of headlands. The treatment of 
such is well established in practice to be the erection oF jetties to stop 
the motion of the littoral sand, and concentrate tlie nction of the tidal 
currents to scour and maintain a channel between them. Generally 
J ty h side is required; but sometimes one will suffice, and 

g rallv be tried with safety to the project, and let the necessity ft 
th tl b determined by the result. This seems to he the 
Nant k t As early as 1628 Mr. Zenas Coffin of Nantucket- 
f 1 h whose descendants are still there — contemplated di 
w f ^ 1 from Coatue Point, on the east side of the entrance, ani 
talked about it so tiiat it is wel! known and remembered. Other St 
tucket men have suggested to me a jetty here too. 

In regard to the use of piles, I do not think they will answer except 
an auxiliai-y, for the ice in winter might move them bodily. 

I, however, prefer the placing of the jetty on the west side of 
entrance, keeping during its erection such a watch upon Coatue Poii 
that no injurious change shall occur there. 

The jetty I propose is to be tiiangular in section, with side slopes of 45 
degrees; the top to be 5 feet above mean low water for a distance of 
4,000 feet from the shore; the outer 2,500, being more exposed to the 
action of the waves, should he i feet wide on top, with the same side slopes 
ajid the same height. The outer end, or head, being in deeper water, 
should have increased dimensions to meet the greater shock of the wavee 
nud elfcct of ice to which it will be ex|»sed. The jetty is to be of large 
riprap stone, dropped irnmediateiy upon the line of the work; or, as it is 
a shallow bar and much exposed, it maybe better to land the stone inside 
the harbor on Brant I'oint, and lay a railway track (probably a mile long) 
carry tlie stone to the point on the shore where the jetty is to b^in (i 
Diagram A), continue the railway on piles out along the line of the 
and drop the stone as the track advances. 

Thefollowingis the estimatad cost of a jetty of the above descriptum;j 
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Second 
30,000 tons 
Total, 58,000 tons, at 81.75 
Add for contingencies . 



,000 feet, T tons of riprap per linear foot, stone ti 
2,500 feet, 13 tons per linear foot, stone to averaGe IJ ti 






[B.] 
J Wood's Holl Straits. 



It is thought that this improvement could be oarrieJ on to ultimately 
increa.Be the depth to 12 to 14 feet oi* mora; but to do this a second jetty 
may be required, ■which, in general terms, may double this estimate. 

No benefit could result unless at least one jetty waa completed ; so it is 
urged, if the plan proposed to improre the present entrance is attempted, 
that the whole amouut for the firdt jetty he appropriated in cue, or, at 
most, two years. 

F ap la on of Ea a ale. 

First, For a channel throu'^h the HauloTer 10 feet wide and 2 feet 
deep at mean low water 81 00 

Second, For a channel through the Haulover 3 feet deep and 100 feet 
wide, and for a channel 6 feet deep thence to the wharves, 933,000. 

Third, For a jetty on the west side of the entrance to the harbor to 
increase the depth on the bar, 3112,000. 

^^^ The principal work has been in widening and straightening what is 
known aa the Lone Roulc ChaGtiel, which passes between Grassy Island 
on the uoi'th and Red Ledge on thu soutli, and which was before the 
work commenced not more than 30 or 40 feet wide and very crooked. 
It is now direct and 130 feet in width, with a depth of not less than 9 
feet at mean low water ; and 140 feet wide, T^ feet deep, at same time 
of tide. 

Although what has already been dona has greatly facilitated. the pas- 
sage of the Wood's IIoll Strait by the passenger steamboats now running 
through it, the channel should still further be enlarged for the use of the 
government steam-vessels and the more general class of coasting-steamers, 
as originally designed; and there can be no doubt that tlie full plan of 
enlargement for sailing-veasela should also be prosecuted to completion. 

Work proposed for the Fiscal Year ending June SO, 18S1. 

Work will be contmued until the funds available are expended in 
widening the present charniei by removing bowlders. 

No appropriation was made for this woik by Act of June 14, 1830, 
and nothing further can be undertaken. 

To make the steanlboat channel 200 feet wide and feet deep at low 
water, the original estintate was $22,000, and will require an additional 
appropriation of $12,000. The work is of such a nature that any expen- 
diture upo!i it is a part of the final improvement designed and estimated 
for the use of sailing-vessels. The amount that could be advantageously 
expended on this work in the fiscal year ending June 30, 18S2, is 150,000. 

Ki recommended that tliis amount be appropriated. 
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General De'criplion nf i/ie Harbor. 

This harbor is an estuary of Buxzarrl'^ Bay. It is airaut 13 railo^ 
east of New Bedford, and 8 miles west of Monumet, tiie southi 
the proposed Cape Cod Ship Canal. 

It is about 3 niUea in length, witli a width varying from 200 feet b 
more than ^ a. mile. 

Into ttiis estuary empty Agnwan River at iU head, draining about i 
aquiire miles; Braad Marsh Hiver on the west side, draining 4 squar 
miles; and Waweantic Kiver ou the west side, below Long Beacfa, di 
tng 9S square milea. 

A small Btreura, called Crooked River, draining but 1 aqnare ii 
empties into it from the east. 

The slioi-es for the most part are low, with extensive marshes that & 
submerged by spring tides, 

The harbor, eomraencing at the rail and highway bridges at Warehan 
which, not being provided witli di'a«-s, prevent any navigation « 
them except by baizes, is alxiut 200 feet wide. At the south end of t 
FrancoTiia Iron Company's Wharf, 1,400 feet further down, it is 400 fee 
wide; from this point it opens out into a bay 2,000 feet in width, 
the month of Broad Marsh Kiver it narrows to aboiit 000 feet, i 
width it retains for about 1,200 feet, when it again widens into . 
more tlian ^ a mile wide. 

This bay is separated from Buzjiard'a Biiy by Long Beach, whi 
extends fiom the east shore out about 2,000 feet. Tlii» lieach is do 
posed of sand. At low-water level the sand is coarae, with gravel a 
pebbles ; above low water it is fine, and easily moved by wind oi 
The width of the beach at low water varies fram 300 to 800 feet; at oi 
nary high water a narrow strip of sand, not more than 100 feet will 
the widest part, ia above water. At iiigh water of spring tides the n 
beaoh is Btibmerged. 

Uutside of this beach is an extensive shoal or flat, the cui've of 6-foa 
depth being J of a mile distant at the east end, and more than | a n 
at the west end. The water ou the inside of this beach is bold; at tl 
west end of it a vessel drawing 9 feet can at low water approach wilht 
50 feet of the high-water line. 

Precious Surrei/n. 

A survey of this harbor was made in 18T0 under direction of thrf 
Harbor Commissioners of Massachusetts. The report upon this s 
appears in their Fifth Annual Report, 1871, and is as follows; — 

"During the past year the Board has had made a careful snrv^ ^ 
Wareham River, with a view to the establiahbig proper harbor-linei, ft 
the determination of the cause.s that have led to the formation of s 
near the wharves. They also have in mind to apply to Congress for Ii 
removal of the bar that has fDiined at the mouth of the liver, should d 
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-, upon whioh tlie prosperity of the 






eera to justify socli action, 
extensive manufactures ci 
to improve the navigation of thia 
place almoat wholly depends." 

Ill tlieir DCit annual rL»]v)rt a, corapariBon ia made between the condi- 
of the harbor in 18jo, as fihowii by the United States Coast Surrey, 
by their survey of 1S7I). This comparison showed that marked 
ingea had taken place in the upper pail of the river. Of this they 
hardly be questioned that the construction of the solid pier 
between the west side of the river and the sluice-way, or bay. through 
which BCOW3 and boats now pass, and the solid embankment of Cape Cod 
Railroad od the west side of the river, together with the stone ballast 
wliich has heeu thrown around and between the piers of hoth the rail- 
road and town bridges, have contributed mainly to the injury sustained, 
and have caused the violent and nnequal curienta which have dug out, 
;re, the deep holes above, between, and below the bridges, and 
up the abrupt and injurious ahoals beyond them." 
The iujurious etfects of the bridge structures they think is " confined 
about the first 400 feet below thi^m." 

In regard to these they say, " While thei'e is no doubt that the physi- 
cal condition of this upper portion of the river could be improved by the 
removal of the railroad embankment, the whole, or a pnrt, of the solid 
the centre of the river, tlie stone ballast from under each of the 
Iges, and the reconstruction of the railroad piers, it would be a meus- 
of doubtful economy. It is the opinion of the Board, that the river 
luld be improved, anji ths improvement maintained, for a much less 
sum than it would lake to remove and remodel the objectionable portions 
of the existing structures." 

Harbor-linea were established by the Board on both sides of the river 

the bridges at the upper end to Barney Point. 
In 1871 a aui-vey was made under direction of Gen. George Thom, 
United States Engineer, In accordance with a resolution of the Ilouse of 
ipresentatives. The report upon this survey, including estimates for 
improving the channel, was published in the Annual Report of the Chief 
of Engineers for l&li, pp. 073-076. 

The map of the survey of the harbor, made in 1970 by Profes-sor H. L. 

iting for the Harbor Commissiouers, was used as a basis for the sur- 

of 187L under Geu. Thom. Additional soundings were taken, and 

iot observations made on tlie flood and ebb tides at the railroad bridge 

ftod at Quahaug Bar. The soundings were reduced to the plane of mean 

low water established in 1670. 

The plan of improvemeut estimated for and reoommcmded hy Gen. 
dredging a channel 350 feet wide and feet deep at mean 
water tlirough Qualiaug Bar, and straightening and widening the 
,nnel through the " upper bar; " estimate was also made for removing 
ii^e bowlder near the mouth of Weweantic River, — the whole to cost 
1,000. 




Hisiory of Improve, 



ia,U. 



In 1872 Congress made an appropriation of $10,000 for the improve- 
ment of this harhor; another appropriation o[ $10,000 was made in 
1373, 910,000 in 1874, and $10,000 in 1875: making a total of IW.OOO. 
Dredging was coinmenced in 1873, and completed in 1876, making a 
channel from 250 to 300 feet wide and 10 feet deep at mean low water 
from Long Beach around Quahaug Bar; tlience, by cutting off ahoal 
points, a least width of 200 feet was made to the " upper liar." Thence 
to the bridge, at the upper end of the harbor, the width ditcreaaed ta 100 
feet; the depth made in this part was & feet at mean low water. 

During the progress of the improvement in 1873, n detailed sui-vey of 
the harbor •nan made, aa the maps of previous surveys were not sufficiently 
in detail to serve as a guide in carrying on the works of improvement. 
This survey showed tliat there was leas depth of water in tlio harbor than 
had been previously auppoaed. 

The report of this survey mas published in the Annual Report of the 
Chief of Engineers for 1874, pp. 210-220. 

On the completion of the improvement above described, there was 
about $1,700 remaining on hand. With this an attempt was made, in 
1877, to catch the sand brought along the south side and over Long 
Bench into tlie harbor, by building a sand-catch fence. Tliia fence was 
of a single row of cedar-ti'ees on the higher parts, and ou the lower parts 
of two rows of posts 4 feet apart, connected by stringers and ties placed 
1 foot below tlie surface of the sand. The space between these two rows 
of posts was filled with brush to about 2 feet above the general surface, 
this brush being held in place by small stone. 

Ill a storm, accompanied by a very high tide, in the following Octo- 
ber, a portion of this fence was washed away. In July, 1878, it was 
rebuilt, and loaded with larger stone. 

The removal of the bowlder in Weweantic River, estimated for in the 
report of Gen. Thom, was not undertaken, because there was no longer 
any demand for it. 

Siircei/ and Map. 
The survey of this season was confined to the channel dredged in 
1873-1876, aud to the part outside of Long Beach not included in pre- 
vious surveys. A map of the harbor from tlie bridges to the "foor 
buoys," outside of Long Beach, on a scale of 200 feet to an inch, accom- 
panies this report. This map shows the present condition of the channel, 
the depth on the flats and in coves from survey in 1873, the harbor-lines 
as established by the Harbor Commissioners in 1871, and the channel 
desired by those interested in the cgmmeice of Wareham and for wliieh 
estimates are made. 

Present Condition of the Harbor. 

Beginning at the bridges at the upper end of the harbor, we find in the 

deep hole, which is undoubtedly caused by the obstruction formed by the 

embankments, and piers, and riprap protection of the bridges, a depth of 
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18 fefit »t meRd low water, the same aa in 1873. Iinrae(Jial*iy below this, 
I the shoal with the dredged eliannel along the wharves to the weat has a 
I 4epthof lmt4,l feet on it. This shoal ha4 iccreased lit size, and now 
I encroachea upon the channel, leiiving a width of hut TO feet with 8 feet 
1 4«?th. 

Prom thia shoal to the "upper bar," which begins about 900 feet 
I Ijelow the Francniiia Iron Company's Wharf, the dredged channel has 
I about the aaine general width and deptli as when completed. In some 
I places it haa widened by acour, and in some narrowed by deposit. 

The chaunel dredged through the " upper bar," 150 feet wide, and 
\ from 9 to 10 feet deep at raeau low water, has filled up so that in the 
f Bhalloweat place there is but little more than 7 feet depth at mean low 
I water. This flllhig is over the whole width of tlie channel, and for 600 
I ieet along it. 

From this bar to the entrance of the harbor at Long Beach but little 
thange htts taken place in the dredged channel. 

At Quahaug Bar it has narrowed somewhat by filling in from the bar 
lor norlh-west side of the channel, and widened on the opposite side by 
I'wour. 

There is now a channel not leas than 100 feet wide, and Q feet deep at 

aean low water, from the entrance to the " upper bar.'' The mean rise 

* of tide ia about 4 feet, so that vessels drawing alioyt 13 feet can go to 

the " upper bar" at mean high water, but cannot cross it drawing more 

tfian 11.5 feet. 

The fence on Long Beach, built to catch the moTing sand, is in very 
good condition, and for much of its length sand has collected ahout it 
nearly up to the level of high water. On the part of the heach above 
ordinary high water, the sand ia blown about hy the wind so that its 
height is tint much increased by the fence. A stoiTn from the south will 
fill the sand in along the fence that will be blown out into the water by a 
sortherly wind. 

Proposed Improvement. 
laultation with those interested in the navigation of this 
I boibof, I learned tliat the deptii of the channel made iu 1873-7Q was 
deemed by them sudicient for the class of vessels likely to be employed in 
1^ commerce of the place if that depth can be maintained. 

The width of channel made, they say, is too small to allow vessels to 
teat in or out, and for thia reason valuable time is lost by vessels that 
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is want of width for beating ia particularly felt above Barney Point 
■nd through the " upper bar." Some trouble is found in getting through 
file channel at Quahaug Bar, but less than in the upper part. 

To meet these requirements will require that the chaimel through the 

f ;*'Opper bar " be made 350 feet wide. The entire removal of the " upper 

"' ia wanted by those interested, so aa to make the. pocket of deep water 

10 the east, now uaedfor anchoring boats iu, available for beating in; but 

B harbor-lines, aa established, place part of thia pocket of deep water 

:e of the pier-head line. 
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Estimate is made for dredging the entire space on the " upper bar " 
east of the proaeiit channel to the harbor-line on the east side. This noald 
give a, width of 350 feet. This is a greater width than is proposed below, 
and will rei^uire the removal of a large amount of iaati:rial. We have 
therefore made an estimate for a channel 200 feet wide through tliis bar; 
thence to Barney Point, to widen, and straighten the channel to SOO feet, 
and 10 feet depth; from Barney Point to the enti-anee of the harbor, to 
make the channel 250 feet wide in its narrowest part, and 10 feet deep. 

A depth of 10 feet is made, so that, when the sides of the cuts ar« 
washed down by the waves and by veasela striking them, there will still 
be a, least depth of fl feet. 

The fence already built oa Long Beach seems to ha,ve determined Uia 
feasibility of holding and building up this beach above high water, and 
in that way cut off one of the sources of supply of sand that now finds 
its way into the harbor. 

The growth of the shoal, of which this beach is the inner margin, and 
its encroachment upon the lower part of the harbor, have been conHidei'a- 
ble within the memory of those who sail out of the harbor. A map ol 
Wareham, made by S. Bourne in 1832, shows a wide opening near tho 
fiastern shore, and a shoal outeide of it. Through this opening, boats 
went in and out to the fisliing-grounds. 

This map does not give the depth of water. The map of the United 
States Coast Survey, made in 1846, is the earliest one on which the depth 
of wat^^r is shown. Since tliat date the lilling ))as lieen going on slowly; 
but the beach is not likely to become permanent unless it ia raised above 
storm-tides, and the sand held against the action of the winds by vege- 
tation. 

To do this it will be necessary to build a sand-catcher on the site of 
the present fence; this to be of brush loaded with stone. It should be 
bnitt above storm-tides. From this spurs should be built on the south 
side; these would not rer[uire to be so high or strong as the main line. 
Thoy should be built by begiuning at the lowest point of the beach, and 
building one at first. When the sand fills out to the end of it, another 
may be built, and so on imtil the whole beach is widened and raised. Aa 
soon as any portion of the beach is above spring tides, it should be 
planted with beach-grass to prevent the sand being blown away. 

Some complaint is made of the narrow oliaiinel at the " four buoys," 
about jf of a mile below the " beach." An examination of it showed a 
channel 12 feet deep at menu low water, with a least width of 125 feet, 
rtith bowlders on either aide of it. 

We could not learn that any serious trouble had been experienced here ; 
and, as it ia better than we propose to make the channel farther up the 
harbor, no estimate is made for its improvement. 

Pilots find some trouble into the harbor iu thick weather, or near nt|>] 
from their inability to see the westerly end of Long Beach. If they 
not Bee it, and get out of their course to the eastward, they get ashoran 
the Long Beach flats. It is thought that a " day beacon " should bo bi 
on the west end of the "beacb," and thus this danger avoided 
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H Estimates. 

Rltedging 00,000 euLic yards from cliann^l near brii1^e,aud through 

" appar bar," 350 faet wide, rand and sand, at 23 centa . . $16,000 00 
Ilredging Ifl.OOO cuhia yards, In widening t)ie channel from " upper 

bar" to Barney Point, mud andaand.Bt^ceuCB. . . . 3,750 00 
Dredj^ng 24,000 cubic yards of sand, iu widening the channel at 

QualiaiigBar 6,000 00 

Reraoval of bowlder from cbannel upper side of Qiialiaug Bax . 300 00 

For holding Long Befich, 3,000 cords of brash, in place, at 82 . . 4,000 00 

4,000 ton9 of stone on beach, at ?2 ....... 8,000 00 

BulliUng spurs, 20, at $100 2,000 00 

Planting bear.h 1,000 00 

Add fur coutliigeni'ies 4,000 00 

Total 844,050 00 

SECOItD ESTIMATE. 

la the flrst.expept the ohnnnel through the "uppur liar" is 200 feet wide, 

end of 350. 

ng 38,000 cubic yards from channel near bridge , aud through 

" upper bar " 39,000 00 

le Dthei! items, same as in first estimate 2G,0S0 00 

£34,050 00 

Ldd tor contiiigeucie 4,000 00 

$38,060 00 

[D.] 

Improvement of Tauntos Riveb. 

Work propaied for the Fiscal Year ending /una SO, 1881. 

• With the appropiiation of |17,500, made by Act of Congress approTed 

e 14, 1880, it is proposed to begin the improvement oa planned for 

in the above report; viz., " to secure 11 feet of water at mean iiigh tide 

up to the Weiv Bridge," bj commencing at the bridge, and working down 

^^^^^ Ths work to be done by contract with the lowest bidder, after adver- 

^^^^BlRC^ for proposals in the UEual manner. 

^^^^ft Respectfully subinitted. 

^^^H G. K. WARREN, 

^^^^^^H LieiitenanI- Colonel of Engineers, 

^^^^^^^H But. Major-General. 
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HAEBOR AND LAND COMMISSIONERS' REPORT. 



To the Honorable the Senate^ and the House of Representatives of the Com" 
montcealth of Massachusetts, 

The Board of Harbor and Land Commissioners, in accord- 
ance with the provisions of law, respectfully submit their 
Annual Report for the year 1881. 

South Boston Flats. 

The reclamation of land lying easterly of that heretofore 
sold to the Boston and Albany Railroad Company and to the 
New York and New England Railroad Company has made 
good progress during the year. About two hundred and fifty 
thousand yards of material dredged from the harbor under 
operations of the General Government and of private parties 
have been deposited on the flats lying immediately east of B 
Street. This has been accomplished at very small expense 
to the Commonwealth for the construction of bulkheads to 
retain the filling and for superintending the dumping. 

Only a small quantity of material has been deposited under 
the contract of Aug. 28, 1880, with Thomas Potter, for three 
hundred thousand cubic yards ; but the contractor promises 
that the entire quantity shall be deposited before Jan. 1, 1883, 
the time required by the contract. 

Under the appropriation of five hundred thousand dollars 
made last year, the Board decided to obtain as much filling 
as practicable, using no part of the appropriation for the cou- 
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struction of piera. Several considerationa operated to lead 
to thia decision. By prosecuting the filling aa rapidly as 
possible, the removal of the remainder of the shoal lying in 
front of the territory already reclaimed will be accomplished 
at the earliest time practicable. The filling required must 
be done before any piers which could be constructed would be 
available for nse, and the filling is o£ necessity a slow process. 
The great advance which has been made in appliances for 
the transaction of large business xvarns us that it must not 
be assumed that this advance has ceased. Piers and docks 
planned to meet the most approved methods of to-day might 
not be all that would be demanded five years hence, and the 
special needs of those who shall occupy the premises must 
largely determine what will be required for docks and piers. 
A contract was made in August with the New England 
Dredging Company to dredge and deposit upon the flats to 
be reclaimed nine hundred thousand cubic yards of material 
within four yeara from the approval of the contract. Work 
was begun immediately under this contract, and is progress- 
ing satisfactorily. It will require the removal of only seven 
hundred thousand cubic yards to take away all that remains 
of the ahoal lying between the channel in front of the re- 
claimed territory and the main channel, and give twenty-three 
feet depth at mean low water from East Boston piers to 
South Boston sea-wall. On the completion of the two con- 
tracts now in progress, this depth will be secured, twelve 
or thirteen hundred feet easterly of wliat is known as the 
fifty-acre piece, covering all the frontage now reclaimed and 
all that will be reclaimed by the material obtained from thia 
dredging. The material obtained under the Potter contract 
is being deposited next easterly of the fifty-acre piece, and 
will raise to grade thirteen an area of about fifteen acres; 
that obtained under the contract with the New England 
Dredging Company ia being deposited, a part immediately 
easterly of the area covered by the Potter contract, and a 
part in the rear of this and of the Potter area, and will raise 
to grade thirteen a further area of about forty-three aeres^J 
The area lying between the last-mentioned area and the pr^V 
ent line of riparian ownership comprises about tliirty-S' 
acres, and is likely to be filled from miscellaneous aoun 
already mentioned by the time the filling in front is ( 
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ileted. The filling under the Potter contract and the New 
England Dredging Company contract is all placed aoiith of a 
bulkhead erected thirteen hundred feet in rear of the front 
line of occupation, leaving ample room for the construction 
of docks and piers twelve hundred feet long. The area left 
for docks and piers compriaea about forty acres, making a 
total of one hundred and thirty-five acres available for occu- 
pation when these are constructed. 

The contract with the New England Dredging Company 
amounts to $434,000, which with the minor contracts for 
bulkheads, the completion of B Street, engineer and other 
expenses attending execution of the work, will substantially 
exhaust the existing appropriation; but it is not now seen 
that there would be advantage in entering upon other con- 
tracts of importance the ensuing year. 

There are still some fractional interests in the area which 

16 Commonwealth attempted to purchase between B and E 

under the provisions of chap. 446 of the Acts of 1869, 

hich ttre Dot yet acquired, g^j of one lot and ^ of another 

outstanding. At the price paid for the interests pur- 

raaed, these outstanding interests amount to 5l5,2B4. The 

iginal appropriation having expired, a new appropriation of 

:en thousand dollars was made by resolve, chap. 61, of 1877, 

lut limited so that no part of the appropriation could be used 

,11 the outstanding interests were secured. The larger 

interest could he secured on the same terms as those already 

irchased, but the smaller could not. Two years later, by 

1. 170 of the Acts of 1869, it was provided that three thou- 

,nd three hundred dollars might be used. This would have 

lEGcient to have purchased the larger outstanding in- 

but during the delay litigation had arisen between the 

iwner and a mortgagee, which suspended negotiation, and the 

ippropriation again expired. The Board recommend a re- 

[aiewal of the appropriation made by the Act of 1877, but 

thout the limitation which imposed the necessity of acquir- 

ig alt or none. 

A contract has been made with the New York and New 
iUgland Railroad Company for covering B Street with gravel 
\t fifty cents per cubic yard, and the tracks are laid for the 
aecution of the work. 
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, Back Bay Lands. 

In 1867 the Commonwealth owned on the Back Bay . 4,723,098 

Of which there have been donated . . 963,308 
Devoted to atreets anil passage-ways . 2,037,068.60 
Sold as per last report . 2,105,789.05 
Soldin 1881 .... 25,238.75 

2.221,027.80 

Remaining for sale Dec. 31, 1881 . . 102,593.00 

4, 723.998 

The gross proceeds of land sold as per last 

report $4,623,087 02 

The ftross proceeda in 1881 . . . 83,540 75 

14,706,636 77 

BightB in Parker Street as per last report .... 2,300 00 

41,708,936 77 
Cost of filling, grading, etc., as per last 

report «1 ,896,008 71 

Cost of auction sales as per last report . 14,291 78 

81,640,300 49 

Net proceeds t« Dec. 31, 1881 .... 83,068,63628 
There has been sold in 1881 as fvUow3: — 
2,800 [eet Marlborough Street, north side, 

for 111,200 00 

3174) feet Commonwealth Avenue, aouth 

Bide 16.873 75 

19,264 feet Newbury Street, north side . 56,476 00 

883,549 75 

The average price per foot obtained was $3.31, the loweat 
price J2.75, and the highest price $5. 

The Bales have been much less than last year ; but there has 
been no decrease in prices, and the amount of land remaining- 
unsold is so small that no apprehension is felt that as good 
prices will not be obtained for all that remains. 

The land unsold is located aa follows; — 

Marlborough Street, north side .... 16,777.0 

Commonwealth Avenue, south side .... 3,237 

Newbury Street, north side 12,320 

Newbury Street, south side 26.208 

Boylaton Street, north side 36,178 

Boylaton Street, south side 7,875 

102,608 « 

The value of the remaining land cannot be less than 
$250,000. 
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By chap. 185 of the Acts of 1875 for the laving-out of , ^_ 
public parka in or near the city of Boston, it was provided \/ 
that any real estate in the city of Boston, which in the opinion 
of said Board shall receive any benefit and advantage from 
the locating and laying-out of a park under the provisions of 
this Act, beyond the general advantages to all real estate ii 
the city of Boston, may, after like notice to all parties inter- 
ested as is provided by law, to be given by the street com- 
missioners of the city of Boston in cases of layiug out streets 
in said city, be assessed by said Board for a proportional 
share of the expense of such location and laying out ; pro- 
vided, that the entire amount so assessed upon any estate 
shall not exceed one-half of the amount which said Board 
shall adjudge to be the whole benefit received by it. The 
terms of this provision are certainly suflSciently general and 
sweeping to include the State House and all the land of the 
Commonwealth, if no exception is implied. The principle 
that the property of the Commonwealth is exempt from taxa- 
tion independent of statute exemptions has been long estab- 
lished, and applied by the court of last resort to taxation for 
local improvements of a public nature as well as to taxation 
for general public purposes (116 Mass., 198) ; and, if the Legis- 
lature had intended that the general language of the statute 
should be construed to include any land of the Common- 
wealth, it would probably have provided that some agent of 
the Commonwealth should have authority to pay the assess- 
ment on such land. The failure to make such provision, and 
the fact that the only method of collection provided was by 
sale of the land assessed, would seem conclusive that it was 
not intended to make an exception to the general principle, 
were it not that a different view has been taken by the com- 
missioners acting under the statute, and assessments have 
been actually made upon land of the Commonwealth on the 
Back Bay amounting to $13,495.75. More than half this 
amount was assessed upon land which had been bargained 
by the Commonwealth before the park was laid out, and 
which the Commonwealth was under obligation to convey 
at a price fixed, and which could not be increased by reason 
of any eS"ect of the park. Legal proceedings have been 
instituted by the Attorney-General to test the validity of 
these assessments, and it is probable that no legislation 
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will be required. It is proper, however, that the mattei 
should be brought to the attention of the Legislature. If the 
ComiDonwealth had not contributed otherwise to the con- 
struction of the parks of the city, it might be said that the 
same equity existed for subjecting the vendible lands of the 
State to assessment for park construction aa existed for sub- 
jecting land of citizens to such assessments; but on consid- 
eration of all the facts it will be seen that the Commonwealth 
will not have been wanting in liberal action toward the parks 
if the general principle so unquestionably sound is allowed 
to operate undisturbed. Bj chap. 92 of the Acta of 1881 the 
Commonwealth authorized the use for park purposes, under 
the Act of 1875, of 133,400 feet of land lying in Charles River 
Basin, the money value of which was many times the amount 
of the assessments in question. By chap. 247 of the Acts of 
1866 a grant was made' to the city of Boston for similar pur- 
poses, though of less extent. 

Tide-Lands. 

There has been received during the year, for land of the J 
Commonwealth occupied by wharves and other structures in I 
tide-water, the sum of $58,663.75. This amount is much larger I 
than has been received in any previous year since the passage 1 
of the Statute of 1874 under which these suras are received. 

Hakbob Lines. 

In the reports of the Board for 1878 and 1879, the subject 1 
of harbor lines for the inner harbor of Boston was presented ; 
and in the latter report, 1879, a scheme was submitted and a | 
description prepared of a aeries of lines along the frontage i 
of the city proper, from Dover-street Bridge to West Boston 'j 
Bridge, and of the westerly side of Charles River from I 
West Boston Bridge to the Navy Yard. These lines, aa I 
reported and described, were afterwards, by chap, 170 oC*! 
the Acts of 1880, established as harbor lines. 

In accordance with the original intention and general plantj 
proposed, the Board has made a further study and prepare 
a scheme of lines for the frontage of East Boston from Me. 
ridian-street Bridge on Chelsea Creek to Pier No. 4 of th« 
Grand .lunction Wharves on the northerly side of the mai 
basin of the inner harbor. A detailed description of t 
lines is given below. 
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In confining the project now submitted to the portion of 
the harbor frontage included within its range, the Board has 
been guided by considerations of public interest in prescrib- 
ing tines for those parts of the harbor where improvements 
and the development of the business occupation of the front- 
age required the direction and limititiou of proposed and 
progressing structures. 

The south-easterly frontage of Charlestown and the west- 
erly side of Chelsea Creek are already well defined by the 
substantial sea-walla of the Uuitetl States and those built by 
the Mystic River Improvement Company. The former have 
been long in place, and the latter conform to established har- 
bor lines which require no re-itatement. 

No commercial exigency demands an immediate revision 
of that part of the frontage of the city of Chelsea lying 
between Chelsea and Meridian-street Bridges. This part of 
the water-front of the harbor may, however, require future 
modification; but it should be made in connection with a 
comprehensive study of the physical and commercial and 
economic capabilities of the Mystic River above Chelsea 
Bridge and of Chelsea Creek above Meridian-street Bridge. 
The Board has not yet had opportunity (nor means) to make 
the necessary examinations and surveys upon which such a 
study should be based, and therefore presents, at this time, 
no scheme therefor. 

In their last Annual Report the Board gave a brief account 
of the imperfect condition of the harbor line of East Boston, 
with some explanation of the causes which had led to it, and 
expressed the opinion, that, while some of the wharves 
extended beyond the present harbor line, others might be 
extended without injury to the harbor, and at the same time 
afford additional commercial facilities of value to the port. 
A remedy for these defects was suggested, or a mode of deal- 
ing with special cases like that of the Boston and Albany 
Railroad Company, which seemed to the Board a safe and 
practicable one. No action was taken, however, upou these 
si^gestioDS ; and the difficulties of the situation will be only 
in part removed by the revision herein recommended: but 
the Board deem it inexpedient to revise the harbor lines 
G&stwardly beyond Pier 4 of the Grand Junction Wharves 
itt the present time. Legal notice was given, and a hearing 
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appointed upon the subject of defining the line of frontage 
between the locality above named and Point Shirley. The 
hearing was quite fully attended, and large landed and com- 
mercial interests were represented. The Board had pre- 
viously prepared, in their office, a preliminary plan for the 
general development of this ground ; but no other scbem^ 
was offered, or plan presented, witli which any proper adjust- 
ment could be effected, or which harmonized with the present 
views of the Board, Their experience has proved the value 
of careful delibei'ation and cautious action in dealing with 
schemes which will require long periods of time for execu- 
tion. The study of such subjects includes, not only perfect- 
ing provisional plans for the preservation and improvement 
of the natural features and functions of a harbor, hut often 
involves important questions of change, in regimen and 
otherwise, which are the more di£Qcult and critical to deter- 
mine properly. The numerous islands and extensive fiata 
and shoals, and the many natural channel-ways between them, 
which characterize Boston Harbor, particularly the nortb- 
eastern part of it, offer favorable ground for treatment ; but 
it should be dealt with in the most judicious and comprehen- 
sive manner. The want of plan and system, in much that 
was done before organized supervision was establisiied, re- 
sulted, not only in the imperfect utilization of many natural 
advantages, but in serious and iiTeparable injury. 

In determining the scheme of the South Boston Flats 
improvement, the best available advice was sought, and the 
best practicable data obtained concerning it. The surveys 
upon which the outline of the project of improvement was 
baaed cost many tlionsand dollars, and the study of the prob- 
lems involved was the work of many years. The wisdom 
of this course has been fully proved by the success of each 
stage of progress in the work. 

Of not less importance, physically and commercially, is 
the line of frontage, with its outlying flats, between East 
Boston and Point Shirley. This ground presents many- 
advantageous features, and ample apace exists for the loca-* 
tion of extensive docks by taking advuntage of the natural 
depths and channel- ways. A scheme for the proper develop- 
ment of this portion of the harbor is a project of about equal 
magnitude to the South Boston Flats improvement. 
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Tlie improvement of tlie frontage between Castle Island 
and Commercial Point would be also a great addition to the 
maritime business territory of the port. This line of front- 
age would be somewhat more exposed than the East Boston 
and Point Shirley side ; but the ground naturally admits of 
docks of any desirable magnitude, with extensive flats and 
marshes in the rear, which can be dlled and utilized for com- 
mercial purposes. These lines of frontage on either side of 
the harbor are each open to approaches by the main channel 
below the harbor " middle grounds," and each have direct 
communication with the anchorage of President Roads. 
With comparatively slight dredging these lines of frontage 
will afford a general depth of fifteen feet at mean low tide, 
and on portions of each line a depth of from twenty to 
twenty-three feet can be obtained. 

Much has been said on the subject of artificial docks in 
connection with the improvement of Boston Harbor, using 
this term to designate enclosed basins, which may have within 
their limits a number of single slips ; hut no such work seems 
to be needed. The main inner basin is a natural dock of 
itself. In fact, the area of sheltered water, as an inner har- 
bor, is of much larger extent than the community in general 
are aware. The term " inner harbor " is generally applied 
to the smaller basin above Governor's and Castle Islands 
and below the bridges, which contains, within the limits of 
projected improvements, about 1,150 acres. But what is 
really the inner harbor, or may be properly so regarded, is 
the general area which comprises the water-spaces, including 
this upper basin, which are enclosed and protected by the 
high grounds of East Boston and Winthrop on the north, 
Deer Island and Long Island on the east, and Spectacle 
Island, Moon Head, and Squantum, on the south, — a nearly 
land-locked basin, capable of an improved area of not less 
than about 6,300 acres. This includes President Roads, 
which in itself contains nearly one thousand acres of anchor- 
age ground of the first order as to depth of water (twenty- 
three to fifty feet at mean low tide), " hoi ding- ground," and 
shelter. The width of entrance (between Deer Island spit 
and Long Island head) to this larger inner basin is less in 
proportion to the water-space enclosed than the entrance to 
the smaller basin above. It has a natural depth of over fifty 
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feet, while the entrance to the upper basin haa had to be 
ficially deepened by the General Government to, twenty- 
three feet. The area of this larger portion of the inner har- 
bor, exclusive of the 1,150 acres above Governor's and Castle 
Islands, is about 5,150 acres. The examination of any 
appro xinaately accurate chart of Boston Harbor will show at 
once the relative proportions, situation, and surroundings of 
the respective water-spaces. 

Various opinions have been expressed concerning some of 
the features of the upper basin, particularly in regard to Bird 
Island shoal and the channel or water-way between it and 
the south-easterly point of East Boston. The Board are not 
in possession of sufficiently recent or accurate data to speak 
unqualifiedly in regard to these natural features. The chan- 
nel-way just referred to was not considered by the United 
States Advisory Council for Boston Harbor of marked pbyai 
eal importance ; nor is it one which can be used for 
second-class navigation, as required to-day. Nature has deti 
mined the main inlet of this upper basin to be between Go' 
ernor's and Castle Islands, where it has established 
in the narrower or more contracted section, of about twenty 
seven feet at mean low tide. Its second natural pathway 
flowage is between Bird Island shoal and Governor's Islandj 
where it has established a depth at its narrowest section 
about twenty-nine feet, witti a least depth in the shallowei 
section of this lateral channel of about sixteen feet. 
third inlet or water-way in point of natural consequence U 
the one above referred to, between Bird Island shoal and tl 
main shore of East Boston, where nature haa established 
depth of but 9i feet at mean low tide. How far it maj 
affect the regimen and physique of the harbor to widen an4 
deepen this third-rate channel-way, and to what extent 
may be done and not imperil the other channels, particular! 
the one upon which the General Government has expendi 
so much time and money to improve, are questions of gra-' 
importance, which can only be solved by careful study 
the calculation of the forces which may affect them. 

With regard to the removal of Bird Island shoal 
dredging, the scheme in the present opinion of the Board 
many serious objections. The shoal answers now as a brt 
water in strung northerly and north-easterly winds, aad 
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vents what might be an injurious sea-dash upon the quay of 
the South Boston Flats. The southerly margin of the shoal 
is quite ulirupt, and maintains a remarkable parallelism with 
the line of the South Boston quay, and exercises with it an 
important function in confining and directing the tidal cur- 
rents in their inflow and outflow through the main channel. 

The amount of apace gained to the area of the upper basin 
by the removal of Bird Island ahoal does not seem to be 
commensurate with the labor and cost of effecting it. It can 
hardly be said to be a necessity. The width of the basin 
between a line which may be made a line of frontftge, similar 
to the South Boston Flats, and the quay of these flats, is 
about three thousand feet, which is about the same as the 
width of the Mersey in front of the great docks of Liver- 
pool. The material of this shoal is solid ground, and in its 
uatural state capable of sustaining the weight and pressure 
of any desired structure. 

In the rear of Bird Island shoal and between it and Gov- 
ernor's and Apple Island and the main shores of East Boston 
and Winthrop, is a depressed area of flats traversed by three 
of the minor channel-ways which characterize this portion of 
the harbor. In tliis locality a basin six thousand' by five 
thousand feet square, more than a square mile of area, can 
be created by the removal of less material, to the space and 
depth acquii'ed, than would be necessary in any other part 
of the inner harbor where it could serve like purposes. Such 
a basin can be so located as to make the outline of at least 
two of its sides coincident with lines of commercial frontage 
of the first order. 

There is probably no other harbor known to commerce 
which, in its natural conditions of configuration, marginal 
ground, basins, channels, entrance, and shelter, is capable of 
affording equal facilities in so concentrated a manner as the 
main inner basin of Boston Harbor. It is in general form a 
hollow square, on each available side of which natural chan- 
nels mark natural lines of frontage of such a character that 
docks and piers can be constructed along these lines of any 
size and depth of approach and berth capacity within the 
range of the most diversified requirements and with a degree 
of economy and mechanical facility unparalleled in harbor 
qualifications. As before stated, these inner harbor basins 
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contain an area of about 6,300 acres. The preliminary pli 
prepared by the Board to illustrate the possibilities of the 
harbor shows that a simple and systematic arrangement 
could be effected for a series of docks 1,000 feet long and SOO 
feet wide with alternate piers of equal length and 250 feet 
wide. The quay of the South Boston Flats between Fort 
Point Channel and Castle Island admits of twenty such 
docks and twenty-one such piers, including those already 
built and in progress of building. According to the plan 
referred to, a quay can be projected, parallel to that of the 
South Boston Flats, extending from the termination of the 
present harbor line at East Boston in the alignment of and 
coincident with the southerly margin of Bird Island sboal 
to the abrupt, deep channel which marks its easterly limit. 
Along this line of frontage five docks and six piers can be 
provided, and along the southerly face of the shoal about 2,300 
feet of quay can be extended; and upon the higher and 
firmer parts of the shoal the heaviest elevators can be con- 
structed without uncertainty or excessive cost as to founda- 
tion. Along the line of quay the largest vessels could have 
ample berth. From the south-easterly point and termination 
of this quay a line of frontage at right angles with it can be 
extended northward along and coincident with the margin 
of the deep natural channel between Bird Island shoal and 
Governor's Island to a point in the general alignment of the 
northerly side of the natural channel which trends nearest 
to and is most nearly parallel with the shore line of Win- 
throp. Along this north-and-soutb line of quay, twelve 
docks and thirteen piers can be provided. From the north- 
erly limit of this last-named line, and again at about right 
angles to it, a direct line of frontage can be extended to 
Point Shirley, along which seventeen docks and eighteen 
piers can be provided. This estimated number of docks and 
piers is exclusive of these already existing and in use, exeepb> 
ing those on the South Boston Flats. It is within the angle 
of these lines of frontage that a basin can be defined and 
excavated, as previously suggested ; and such a basin should'' 
be an inseparable part, and is an absolutely necessary facboi^'. 
in the development of first-class harbor facilities. It is a aaQ»' 
rifice of advantage in the treatment of such ground to ezl 
fillings or excavations on either hand in excess of just 
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equilibrium which is the measure of the most economical 
adjustment of terminal lands with approaches and access to 
them by channels and basins. 

To recapitulate, it will be seen by such a general plan as 
the Board prepared as a preliminary study, that the total 
capacity of these remarkable basins within perfectly practica- 
ble means of accomplishment is about as follows : — 

Docks. Pibbs. 

South Boston quay 20 21 

East Boston south quay 5 6 

East Boston east quay 12 13 

Winthrop quay . . • . . . . . 17 18 

54 58 

Each of these docks, as projected on the plan referred to, is 
estimated as capable of holding four first-class steamers of 
the present day, and the alternate piers to accommodate their 
shipping. It will be seen, therefore, that Boston can be made 
capable of receiving at one time within her port two hundred 
and sixteen of the largest vessels now afloat. There are no 
natural or practicable difficulties in making most of the docks 
suggested longer, wider, and deeper than has yet been con- 
templated. In fact, they can be so located and constructed 
that any steamer of any size or draught within the probabili- 
ties of construction can have berth accommodation and facili- 
ties. While the heavier vessels of the present time have now 
to wait in the open sea for the tide to lift them over the bars 
of New York and Philadelphia, they can pass into Boston 
Harbor without detention and without fear. By taking ad- 
vantage of a channel not generally used, — the " Hypocrite 
Channel," between Green and Calf Islands, — a depth of 
forty feet at mean low tide can be carried up to and into 
President Roads. 

Unlike the long extended single line of frontage made 
necessary by the occupation of river-sites, like the Mersey and 
the Hudson, where the separation of business centres amounts 
to miles, the extreme extents of frontage in Boston Harbor, in 
its form of a hollow square, can be appropriately given in feet. 
The extent of what may be called the southerly basin, along 
its southerly face from the quay of the city to Castle Island, 
is about 10,200 feet, equal to about 1^^ miles. The north- 



16 HARBOR AND LAND COMMISSIONERS. [Jan. 

erly side, from the south-westerly point of East Boston to the ■ 
south-easterly point of Bird Istund shoal, is about 6,800 feet 
equal to about 1^ miles. The width of this basin between 
these parallel quays is about three thousand feet. The east- 
erly water-face of East Boston, according to the plan referred 
to, ia about 7,500 feet, equal to about l^g^ miles. The line 
of frontage along the water-face of Winthrop is about 9,100 
feet, equal to about 1^^ miles. The distances between | 
extreme points in the general extent of the inner harbor are 
about as follows : — 



From the mouth of Fort Point Channel to Point Shirley, the long- 
est distance from north-enst to south-west eitremea . 
Mouth of Charlea River to Cattle Island 

City quay to Castle Island 

City quay to south-east point of Bird Island 
North-weat angle of northerly basin to centre of city quay 
North-weat angle of northerly hasin to Castle Island . 
North-west angle of northerly hasin to Point Shirley . 

Point Shirley to Castle Island 

Northerly quay of northerly basin to southerly quay of soutl 
erly basin, through what may be called Bird Island Chan- 
nel, — width of southerly basin, — about (3,000 feet) . 



iVf . 



It will be seen, therefore, that the improvement and utili- 
zation of the harbor is a work of great magnitude, and as ' 
great importance, in the development of which the interests J 
and responsibilities of the Commonwealth demand vigilant J 
supervision. 

While it may be unwise to impose too restrictive measures ' 
upon private enterprises, no scheme or plan of limited or 
special purpose should he allowed to prevent or injuriously 
affect the future development of more important public 
advantages. It may be and probably is impracticable to i 
repair past injuries, but with acquired experience and better j 
knowledge it would be inexcusable if gross mistakes should j 
again occur. 

The Board desire to emphasize the doctrine that no schemev 
of individual or corporate device should be permitted to pre 
vail that is not in accord with the broadest view of thf 
public claim and interest in the harbor. 

It may not be out of place in this connection to quote frontl 
one of the unpublished able reports of Prof. Henry Mitchell»J 
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of the United States Advisory Council for Boston Harbor, 
addressed to the Board of Harbor Commissioners when the 
subject of the protection of the headlands of the harbor was 
under consideration. Prof. Mitchell says, — 

*' The great merit of Boston Harbor lies in a happy conjunction of 
many favorable elements, among which we may distinguish as most im- 
portant the facility and safety of its approaches, the ample width and 
depth of its entrances, and, above all, the shelter and tranquillity of its 
roadsteads. Perhaps there is no other harbor in the world where the 
inlets from the ocean are better adjusted to the. amplitude of the interior 
basins, or whose excellent holding-grounds are so easy of access and yet 
so land-locked. I quote from the highest authority in my profession 
when I declare that the primary requisite for a good harbor is that * the 
internal area should bear such a relation to the width of entrance as to pro- 
duce a sufficient degree of tranquillity ' * And so difficult has it been to 
properly adjust this relation in artificial harbors, that nearly one-half of 
all these works may be set down as failures, because the entrances are 
either too narrow to admit vessels under trying circumstances, or the 
interior reservoirs too small to dissipate the waves that run in from the 
sea. In natural harbors, where the primary requisite, cited above, is ful- 
filled, it often happens that the interior basin is so large that the local 
effects of strong winds are sources of discomfort and even danger, as in 
San Francisco. Boston Harbor has no such drawbacks; her interior 
water-space is large, but is divided by chains of islands into basins which 
offer sufficient room for the heaviest ships to ride freely at anchor, and 
sufficient tranquillity for the frailest fishing-boat. 

** There are times when shelter from the wind is scarcely less important 
than smooth water. In the harbor of Cherbourg the in-run of the waves 
is most effectually arrested by the great mole, and yet nearly every vessel 
that sought shelter in the gale of 1865 was driven on shore by the wind. 
Here again Boston Harbor claims peculiar advantages : her moles are 
promontories and islands rising from twenty to one hundred feet above 
the sea." 

The following is the re-statement of the harbor line of 
East Boston, from Meridian-street Bridge to Pier No. 4 of 
the Grand Junction Wharves. The particulars of the re- 
statement are not in precisely the same form and terms as 
those of the harbor line of Boston city ; but the data given 
are more concise than that first submitted. 

* Stevenson on Harbors. 
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Descripi-jon op East Boston Harbor Lime from Mai 

RIDEAN-STRBET BbIDQE TO PiBB 4 OF THE GRA 

Junction Wharves. 
Beginning at a point A on the westerly side of Meridian^ 
street Bridge and about aixty-three feet southerly from th) 
draw, and marked by a copper tack and an iron plate, in laj 
42° 23' 06".233, long. 71° 02' 02".596 ; thence straight aoutl 
westerly 817.9 feet to point B, in lat. 42° 23' 0L"847, longS 
71° 02' ll."750; thence straight more southerly 884.3 feet t 
point C near McKay's Wharf in lat. 42= 22' 53."663, long. 7l9 
02' 15."875 ; thence straight southerly and a little weaterljf 
1,773,9 feet to point D, the north-westerly corner of Green'^ 
Wharf, in lat. 42° 22' 36".144, long. 71° 02' 16".541 ; thencSJ 
straight southerly and a little more westerly 1,123.4 feet tdm 
point E nearly opposite Burnham's dry dock in lat. 
25/'210, long. 71° 02' 19."109; thence straight soutl>we8terIy| 
994.7 feet to point F, the north-westerly corner of Mayo '8 1 
80uth wharf, in lat. 42° 22' 16".402, long. 71° 02' 24".987 j 
thence southerly 474.ti feet on a curve of 512.3 feet radiu$4 
tangent at F to the line EF and curving easterly to th^.J 
point G in lat. 42= 22' 11".879, long. 71° 02' 24".964 ; thence j 
straight south-easterly tangent at G to the curve FG 2,691.1 
feet to the point H near the Eastern R.R. and Cunai 
Wharves in lat. 42° 21' 49".019, long. 71° 02' 09".421 ; thenot 
more easterly along the front lines of the Cunard and Grants 
Junction Wharves 1,018.3 feet to the point I, the south^ 
easterly corner of Piet 4, Grand Junction Wharves in lat,| 
42° 21' 43".888, long. 71° 01' 57".753. 
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I pRAws rs THE Bridges aceoss Merrimack Rivee 

BELOW HaVEEHILI,. 
By the resolve chap. 23 of the Acta of 1881 the Board 
Evas instructed to investigate the subject, and report their 
l«oncliision3 in regard to widening the draws in the bridges 
I'Scross the Menimaek River below Haverhill. 

In ascending the river from its mouth, the first bridge 
■ across it is the road-bridge between Newburyport and Salia- 
jbury, and the second the railroad-bridge of the Eastern Rail- 
E'Voad Company; these two bridges are so near together that 
lithe draw-ways are connected by a continuous draw-pier and 
Jihe passage-way through each bridge is about seventy feet in 
r^idth. The draws and abutment^piers are in good condi- 
I tion. The plan and alignment of the connecting draw-pier, 
I iowever, are not as well arranged for the passage of vessels 
rthrough the bridges as the genera! location will admit, 
I Owing to unsettled questions of obligation on the part of 
I the city of Newburyport and the Eastern Railroad Company, 
L^is draw-pier has never been completed. 

The third bridge in order across the river is the chain 

ftbridge, 80 called, between Newburyport and Salisbury. This 

wdge consists of two parts, — one a chain suspension bridge 

iilKtweeu the Newburyport shore and Deer Island; and the 

«ther, between Deer Island and the Salisbury shore, is com- 

v'^sed of a wooden girder with arched lower chord next to 

TDeer Island, and beyond it a leaf-draw and two short spans 

rCEOSsed by simple trusses. 

The chain bridge is well built and in good repair, and the 

tohannel under it is used by steamers and other mast-less 

oraft in preference to the draw-way opening. 

The piers in the other part of the bridge are poorly de- 

gned, poorly built, and out of repair, being unnecessarily 

(ride with square ends presented to the current, which create 

trong eddies in both the flood and ebb tides which set 

•strongly against the southerly side of the draw-way so that 

ftbe passage through it is difficult. The piers consist of a 

bundatiou of crib-work up to about high- water mark ; and 

iiesting upon these is light trestle-work up to the level of 

ilie bridge and extending a short distance on either side of 

Hihe draw to serve as draw-piers, but is not high enough to be 
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of the best service, and is much out of repair, and slowly 
prffising into and narrowing the draw-way which has now a i 
least available width of about 38 feet. The sheathing on 1 
the sides of the draw-way is also in bad condition and insuffi- 
cient. 

The abutments and superstructure of this part of the I 
bridge are in good condition, and apparently reijuire only | 
ordinary repairs. 

The fourth bridge is " Rocks Bridge," so called, between -I 
Haverhill and West Newbury. This bridge has four fixed 1 
spans and a draw-span, which are supported by two abut- j 
ments and four piers. The piers are built of dimension gran- J 
ite resting on timber cribs filled with stone. The masonry I 
of the piers is in generally good condition ; but the timber of I 
the cribs is considerably worn and broltea, and in its present j 
state liable to be damaged by ice, although it may sti 
years without material injury, depending on the character of J 
the winter aud the manner in which the ice breaks up in the f 
spring. 

The superstructure of this bridge is somewhat out of I 
repair in places ; the trusses are bent or buckled, and not I 
capable of sustaining as much weight as they should ; but J 
with moderate repairs and ordinary travel it may last for a J 
number of years. The draw-span is a common leaf-draw, J 
with a least width of 31.8 feet, in good repair, and is situated I 
at the easterly end of the first span on the Haverhill side of 1 
the river, and on the westerly side of the channel. The 1 
flood-tide sets diagonally across the draw-way so that ' 
are carried against the pier ou the westerly side of the open- I 
ing. Their passage through the draw-way might be facilt- [ 
tated, however, by draw-piers on either side of the bridge o 
the westerly side of the draw-way. 

If the draw-way is widened, it should be located in the ! 
span next east of the present site, which would be nearer the j 
centre of the river aud current, and have an equal depth of I 
water. 

Groveland Bridge is the next in order, and is now in pro- \ 
cess of rebuilding. It is proposed to locate the draw-way in J 
the middle of the channel, and to have it about sixty f 
wide. When this bridge is complete it will be one of ths'| 
best structures on the river. No other changes of plan' i 
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lecessary for further facility to navigation than already pro- 
ided. 

Ik The draws in some of the bridges above referred to have 
>een reported by parties, more particularly interested in 
team boat-navigation, as not being of sufficient height above 
^e level of the water to enable certain classes of steamboats 
i freely under them, which is considered a desirable 
fiacility of navigation, and it certainly ia so where it can be 
practicably effected. But when a bridge is provided with a 
Biiitable draw which can be opened readily for the passage of 
3 which cannot pass under it, it seems like imposing 
jlr double burden to require a height of structure which would 
[fivolve undue expense, or which would be out of proportion 
or adjustment, so to speak, with the approaches to and char- 
acter of the respective shores of the river between which it 
crosses. 

IL The relative burden upon the respective cities and towns 
la whose jurisdiction these bridges belong, of the expense of 
keeping them in repair and from time to time adapting them 
lo improved and progressive mode.s of navigation, as com, 
jpaied with the importance and value to commerce and the 
public of the repairs and improvements requisite, is the prob- 
lem to be solved in determining the improvements to be made- 
While the facilities afforded by these bridges of communica- 
ition between the cities and towns bordering upon and near the 
^ver may have a beneficial public influence extending beyond 
heir immediate locality, they have not the capacity nor the 
bnction of the waters of the river as a medium of communi- 
Sation and transportation which is almost limitless in ita 
Mnge and power. One instance of its value in this respect 
I the conveyance in one steamboat, in one summer season 
mly, of thirty thousand persons from interior localities to the 
lea-beach for health and recreation. 

The value of commercial transportation has also been 
tecognized by the General GovernmeTit in the liberal appro- 
nations made and the laborious work done to improve the 
Iftvigation of the river, the efficiency and even possibility of 
jfhich ia gauged by the capacity o£ the passage-ways through 
^e bridges which cross its channels. These channels were a 
|ret right of way ; and no restriction or interference with this 
Pght should be permitted or continued which is not of equiv- 
Uent public value and advantage. 
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In view of the facts and circumstances which the Board 
have been able to ascertain in relation to the subject referred 
to them for investigation, they submit the following conolu- 
Btons : — 

Firet, The draw-way opening and draw in the part of the 
"Chain Bridge" between Deer Island and the Salisbury 
shore should be rebuilt and widened so as to give a clear pas- 
sage-way of not less than fifty feet. In making the necessary 
alterations to effect this change, the lower members of the 
draw should be made as high above the water-level of the 
liver as can be practicably accomplished without involving 
too radical a change in other featiires of the bridge. Suit^ 
able draw-piers should be built on either side of the bridge, 
and other nindern appliances provided for the safe and con- 
venient passage of vessels through the draw-way. 

Second, The draw-way and draw in " Rocks Bridge" should 
be rebuilt at least fifty feet wide, and located in the wpan 
next east of the one in which it now is. The lower meniberu 
of the draw should also be made as high as practicable above 
the water-level of the river. Suitable draw-piers and other 
appliances should be provided as for the other bridge. 

Third, The draw pier between and connecting the city 
and railroad bridges at Newburyport should be completed, 
and such changes made in its alignment as will best secure 
the safe and convenient passage of vessels through these two 
bridges, which must be done by one operation while both of 
the draws are open. 

Vineyard Haven Hasbor- 

At the request of citizens of Vineyard Haven, and after 
the conclusion by the Board of its expediency, a re-survey of 
portions of the harbor was made by the engineer during the 
last summer as a means of comparison with former observar 
tions, and to show what changes, if any, had taken place in 
the harbor. The results did not show the changes which 
local observers had anticipated in the general condition of 
the harbor. The anxiety manifested, however, by those con- 
tinually observing it, is but the renewal of the subject of its 
value and the importance of some adequate means for the 
protection of the thousands of vessels which seek its anchor- 
age grounds. This matter in the logic of events must aooner 
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or later receive the practical attention of the General Gov- 
ernment. We need hardly reiterate the fact that the geo- 
graphical position and peculiar surroundings of this harbor 
make it one of the most remarkable roadsteads, not only 
within the limits of this Commonwealth but in the whole 
range of the Atlantic coast of the United States. Its prox- 
imity to the pathway of the immense coastwise fleet which 
night and day continually pass its headlands, its accessibility 
in all winds and weather, and being at the threshold, as it 
were, of the dangerous region of fog and shoals which char 
acterize the navigation around Cape Cod, make its value as 
a refuge almost beyond estimate. It is excellent in all the 
conditions of a roadstead save one, — that of exposure to the 
north-east. The correction of this defect, which is a prac- 
ticable one, is the improvement and protection needed to 
make it one of the most useful harbors of the world. 

Boundary-Lines between Cities and Towns border- 
ing UPON THE Sea. 

By chap. 196 of the Acts of 1881 the Board was direct- 
ed to locate and define the courses of the boundary-lines 
between adjacent cities and towns bordering upon the sea, 
and upon arms of the sea, from high-water mark outward 
to the line of the Commonwealth as defined by sect. 1 of 
chap. 1 of the Revised Statutes ; and to file a report of 
their doings, with suitable plans and exhibits, showing the 
boundary-lines of any town by them located and defined, in 
certain specified places. 

So much of sect. 1 chap. 1 of the Revised Statutes, as 
refers to the extension of the boundary-lines between cities 
and towns bordering upon the sea, to the line of the Com- 
monwealth, is as follows : " The territorial limits of this Com- 
monwealth extend one marine league from its seashore at 
low-water mark. When an inlet or arm of the sea does not 
exceed two marine leagues in width, between headlands, a 
straight line from one headland to the other is equivalent to 
the shore-line." 

It was quite impracticable for the Board to make original 
surveys, or prepare original plans upon which to show the 
lines to be located and defined, according to the act direct- 
ing that work to be done ; and no survey of limited scope 

4 
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or means which they could make would have been bo well 
adapted to the purposes required as the elaborate and accu- 
rate ones of the United States Coast and Geodetic Survey. 
The system upon which these maps are made affords the 
particular data desired in locating and describing the initial 
points in the line of State jurisdiction, which it is important 
to define in order to locate the points of intersection with it, 
or the termination at it of the boundary-lines between 
respective cities and towns. The detaiia of coast topography 
upon these government maps also afford data for determin- 
iufi the points upon the shore where boundary -lines on land 
terminate. The maps selected are classed and entitled 
"Coast Charts Nos. 11, 12, and 13, coast of the United 
States," " Coast Charts Nos. 9 and 10, Massachusetts Bay," 
and "Coast Chart No. 8, from Wells to Cape Ann." The 
first three in one sheet include the line of the Commonwealth 
from the boundary with Rhode Island to Chatham on Cape 
Cod, the second two in one sheet the line of the Common- 
wealth from Chatham to the Dry Salvages on Cape Ann,.and 
the third from' the Dry Salvages to the boundary with New 
Hampshire. 

The Board has found the duty imposed upon them one of 
peculiar interest ; and, so far as they are aware, it is tha 
first instance of such action being taken, and such illus- 
trated determination of the limits of territorial jurisdiction 
being made, by any State bordering upon the sea. The work 
has proved to be more exacting than at first supposed, and 
will require more time and means to complete than was 
originally estimated. In exarainijig the records, markings, 
and geographical peculiarities of the various terminal points 
of the boundary-lines between cities and towns upon the 
shore, it has been found necessary to visit the locality of 
nearly every terminal point so far considered, in order to 
ascertain the nature and particulars of each, whether oil 
land and marked by monument, or whether in the mouth 
of some channel, bay, or creek. These have been conditiona 
and facts necessary to determine, before the study of the 
extension of any given boundary-line to the line of the 
Commonwealth eould be made and projected upon the plan. 
In some eases the Board has found difficulty in determining 
these bases for locating and defining the courses of respeor 
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tivB boundary-lines. Two cases, those between Province- 
town and Truro, and between Sandwich and Wareham, 
have presented questions of so much import as to require 
public hearings, and, in the case of Sandwich and Wareham, 
the action of learned counsel on either side. In this latter 
case the Board has held hearings at the location of the line, 
and in tlie office of the Board at Boston. 
It has been found impracticable, within the past appro- 
priate season, to do more than examine the series of bound- 
ary-lines between the towns in the peninsular portion of 
Cape Cod, from and including the boundary-line before men- 
tioned, between Sandwich and Wareham, and Proviucetown 
at the east and Gosnold at the west end of the Cape. The 
Board has projected, upon the maps refeiTed to, the line of 
the Commonwealth. The position of the initial points, or 
points of deflection, in this line of the Commonwealth, are 
plotted to single seconds of latitude and longitude, which is 
as near as the scale of the maps will accurately exhibit. 
These positions can be reproduced upon any map of the 
Coast Survey, of any scale, and can be found upon the 
ground or water, by instrumental observation, by any com- 
petent engineer or surveyor. The limit of error or indefi- 
niteness in the exact position of each point will not exceed 
ean difference of about twenty-seven metres, equal to 
about twenty-nine yards. When it is considered that these 
points represent positions on the ocean, not less than three 
marine leagues from the nearest land, this location of a point 
' is sufficiently represented for all practicable purposes. The 
'S on which the line is plotted are based upon a polyconic 
projection on a scale of ^-J^nj, whereon each fifth minute of 
latitude and longitude is drawn. 

Line of the Commonwealth. 
The line of the Commonwealth begins at a point marked 
A on plan No. 3, which is comprised of the United States 
Coast and Geodetic Survey "Coast Charts Nos. 11, 12, and 
18," in lat. 41° 25' 05", long. 71° 05' 28", distant one marine 
ue from the shore-line, which is a line from the headland 
at Warren's Point in Rhode Island to the headland at Goose- 
berry Neck in Massachusetts, and runs easterly, parallel to 
the last-named line, to a point mai'ked B on plan, in lat. 41" 
25' 25", long. 71" 03' 16". 
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Thence south-easterly, parallel to and distant one marine 
le^ue from a line from the said headland at Gooseberry Neck 
to the headland at the south-westerly point of the island of 
Cuttyhunk, to a, point marked C on plan, in lat. 41° 22' 23", 
long.' 70° 59' 33". 

Thence south-easterly, on the arc of a circle of one marine 
league radius, from the said headland at Cuttyhunk to a point 
marked D on plan, in lat. 41° 21' 65", long. 70° 58' 50". 

Thence south-easterly, parallel to and distant one marine 
league from a line from said headland at Cuttyhunk to the 
headland at the north-westerly point of Gay Head on the 
island of Martha's Vineyard, to a point marked E on plan, 
in lat. 41= 19' 30", long. 70° 63' 65". 

Thence southerly, parallel to and distant one marine league 
from a line from the said headland at Gay Head to the head- 
land at the westerly point of the island of No Man's Land, 
to a point marked F on plan, in lat. 41° 15' 17", long, 70° 53' 
32". 

Thence south-easterly, easterly, and north-easterly, on a 
curved line parallel to and distant one marine league from 
the general curve of the southerly shore-line of said No 
Man's Land, to a point marked G on plan, in lat. 41° 13' 
32", long. 70= 44' 15". 

Thence north-easterly, parallel to and distant one marine 
league from a line from the south-easterly headland of said 
No Man's Land to the south-easterly headland of Squipnocket 
on said Martha's Vineyard, to a point marked H on plan, 
in lat. 41° 16' 18", long. 70° 42' 26". 

Thence north-easterly, parallel to and distant one marine 
league from a line from said headland at Squipnocket to the 
headland at the easterly end of Nashaquitsa Cliff on said 
Martha's Vineyard, to a point, marked I on plan, in lat. 41' 
17' 25", long. 70° 40' 48". 

Thence easterly, on a slightly curved line parallel to and 
distant one marine league from the general curve of the 
shore-line of said Martha's Vineyard, to a point marked K on 
plan, in lat. 41° 17' 45", long. 70° 35' 80". 

Thence easterly, on a slightly curved line parallel to and 
distant one marine league fr'om the general curve of the 
shore-line on said Martha's Vineyard, to a point marked L 
on plan, in lat. 41° 17' 35", long. 70° 26' 43". 
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Thence easterly, a little southerly, parallel to and distant 
one marine league from a line from the south-easterly head- 
land of the island of Chappaquiddick to the headland at the 
south-easterly point of the island of Muskeget, to a point 
marked L', in lat. 41° 16' 34", long, 70° 21' 30". 

Thence south-easterly, on the arc of a circle of one marine 
league radius from the southerly Sand Island hetween the 
said island of Muskeget and the island of Tuckeriiuck, to a 
point marked M on plan, in lat, 41° 15' 46", long, 70° 20' 

ir. 

Th^ce south-easterly, on a slightly curved line parallel 
to and distant one marine league from the general curve of 
the shore-line of the southerly shore of the island of Nan- 
tucket, to a point marked M' cm plan, in lat. 41° 11' 20", long. 
70° 06' 55". 

Thence easterly, parallel to and distant one marine league 
from a line from the headland opposite Miacomet Pond to 
Tom Never'a Head on said Nantucket, to a point marked M^ 
on plan, in lat. 41° 11' 06", long. 70° 00' 30", 

Thence easterly and some northerly, on a curved line par- 
allel to and distant one marine league from the general curve 
of the shore-line of said Nantucket, to a point south-east of 
the south-easterly headland at Siaseonsett, marked M^ on 
plan, in lat. 41° 12' 30", long. 69° 55' 15". 

Thence north-easterly and northerly, on a curved line par- 
allel to and distant one marine league from the general curve 
of the shore-line of said Nantucket, to a pouit east of the 
light-house at Sankaty Head, marked M* on plan, in lat. 41° 
16' 55", long. 69° 53' 15", 

Thence north-westerly, on a slightly curved line parallel 
to and distant one marine league from the general curve of 
the shore-line of said Nantucket, to a point north-easterly 
from the northerly headland at Great Point, marked M^ on 
plan, in lat. 41° 25' 55", long. 69° 59' 55". 

Thence north-westerly, westerly, and south-westerly, on the 
arc of a circle of one marine league radius from said head- 
land at Great Point, to a point marked M^ on plan, in lat, 41° 
24' 26", long. 70= 06' 27". 

Thence southerly and some westerly, parallel to and dis- 
tant one marine league from a line from said headland at 
Great Point to the headland at the south-westerly point of 
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Coatuc Beach, to a point marked M" on plan, in lat, 41' 20' 
39", long. 70° or 47". 

Thence westerly, parallel to and distant one marine league 
from a line from said headland at Coatuc Beach to the head- 
land opposite the north-easterly cove of Mataciit Harbor, to 
a point marked M^ on plan, in lat. 41" 20' 38", long. 70° 
10' 10". 

Thence north-easterly, parallel to and distant one marine 
league from the line from said headland near Matacut Har- 
bor to the headland at the easterly point of Muskeget Island, 
to a point marked M^ on plan^ in lat. 41" 22' 44", loqg. 70° 
15' 24". 

Thence westerly and southerly, on a curved line parallel 
to and distant one marine league from the general curve of 
the shore-iine of the northerly side of said Muskeget Island, 
to a point marked M'" on plan, in lat. 41° 23' 15", long. 70° 
ly 15". 

Thence north-westerly, parallel to and distant one marine 
league from a line from the headland at the north-westerly 
point of said Muskeget Island to the headland opposite the 
south-easterly cove of Cape Poge Bay on the said Chappa- 
quiddick Island, to a point marked N on plan, in lat. 41° 24' 
40", long. 70" 22' 32". 

Thence northerly and north-westerly, partly on a curved 
line and partly on the arc of a circle distant one marine 
league and radius one marine league from the shore-line and 
headland at the north-easterly point of said Cape Poge, to a 
point marked O on plan, in lat. 41° 27' 53", long. 70° 24' 
35". 

Thence north-westerly, parallel to and distant one marine 
league from a line from said headland at Cape Poge to the 
headland at the northerly point of the East Chop of Vineyard 
Haven, on said Martha's Vineyard, to a point marked P on 
pl'an, in lat. 41° 29' 11", long. 70" 27' 38". 

Thence north-easterly, parallel to and distant one marine 
league from a line from said headland at East Chop to the 
headland between Waquoit and Poponessett Bays on the 
main shore, to a point marked Q on plan, in lat. 41° 80' 58", 
long. 70° 25' 55". 

Thence north-easterly, parallel to and distant one marine 
league from a line from said last-named headland to the 
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^^m headland opposite the south-easterly cove of Oysterville 
^^B Harbor, to a point marked R on plan, in lat. 41° 33' 23", long. 
^H 70° 21' 84". 

^^P Thence easterly, parallel to and distant one marine league 
^^ from a line from the said headland at Oysterville to the 

headland at Point Gammon, tn a point marked S on plan, in 

lat. 41<" 38' 18", long. 70° 15' 35. 

■ Thence easterly, on the arc of a circle of one marine 
le^ue radius from said headland at Point Gammon, to a 
point marked T on plan, in lat. 41° 33' 31', long. 70° 14' 11". 

Thence north-easterly, parallel to and distant one marine 
league from a line from said headland at Point Gammon to 
the headland on the east aide of Swan Pond River, to a point 
marked U on plan, in lat. 41° 36' 01", Jong. 70° 06' 55". 

Thence north-easterly, parallel to and'distant one marine 
league from a line from said headland near Swan Pond River 
to the headland near Red River, tn a point marked V on plan, 
in lat. 41° 86' SO", long. 70= 03' 45". 

Thence southerly, parallel to and distant one marine league 
from a Hne from the headland at Inward Point on Monomay 
Island to the heacihind at tlie southerly point of said Mono- 
may Island, to a point marked W on plan, in lat. 41° 33' 07", 
long. 70° 04' 30". 

Thence southerly, south-easterly, and easterly, on the arc 
. of a circle of one marine league radius from said headland 
at Monomay to a point marked W on plan, in lat. 41° 80' 12", 
■ long. 69° 68' 05". 

Thence north-easterly, on a curved line parallel to and one 
marine league distant from the general curve of the shore- 
line of Monomay Island, to a point marked X on plan, in lat. 
41° 32' 17", long. 69° 55' 21". 

Thence northerly, a little easterly, parallel to and distant 
one marine league from the line from the headland near 
Monomay Light-house to the headland opposite Rump Hole 
on said Monomay Island, to a point marked Y on plan, in lat. 
4r36'42", long. 69°52'58". 

Thence north, a little easterly, parallel to and distant one 
marine league from a line from the said headland near Rump 
Hole to the headland opposite Morris Island, to a point 
[ marked Y^ on plan, in lat. 41° 38' 06", long. 69° 52' 20". 

Thence northerly, a little easterly, parallel to and distant 
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one marine league from a line from the said headland near 
Morris Island to the headland near Allen's Point on Nausett ] 
Beach, to a point marked Z on plim, in lat. 41° 42' 31", long. 
69" 51' 05". 

Thence northerly, on a slightly curved line parallel to and 
distant one marine league from the general curve of the 
shore-line, to a point marked A^ on plan, which is identical 
with the point marked A on plan No. 2 comprised of the , 
United States Coast and Geodetic Survey " Coast Charts Nd. 
9 and 10," iu lat. 41° 49' Oi", long. 69° 51' 55". 

Thence north, a little easterly, on a slightly curved line 
parallel to and distant one marine league from the general 
curve of the shore-line, to a point marked B on said plan No. 
2, iu lat. 41° 53' 40". long. 69= 53' 12". 

Thence north, a little westerly, on a curved line parallel to 
and distant one marine league from the general curve of the 
shore-line, to a point marked B' on plan, iu lat. 41° 59' 18", 
long. 69' 55' 50". 

Thence north, more westerly, on a curved line parallel to 
and distant one marine league from the general curve of the > 
shore-line, to a point marked C on plan, in lat 42° 04' 83% ■ 
long. 70" 00' 20". 

Thence north -westerly, on a curved line parallel to and 
distant one marine league from the general curve of the 
ahore-line, to a point marked C on plan, in lat, 42" 07' 32", 
long. 70' 08' 00". 

Thence westerly, on a curved line parallel to and distant 
one marine league from the general curve of the shore-line, 
to a point marked D on plan, in lat. 42° 07' 34", long. 70° 14' 
16". 

Thence south-westerly and southerlj', on a curved line 
parallel to and distant one maiine league from the general 
curve of the shore-line, to a point marked D^ ou plan, in lat. 
42° 03' 42", long. 70° 18' 22". 

Thence south-easterly, partly on a curved and partly on a 
straight line parallel to and distant one marine league from 
the general curve and trend of the ahore-line, to a point 
marked E on plan, in lat. 41° 58' 57", long. 70' 14' 01". 

Thence south-easterly, parallel to and distant one marine 
league from a line from the headland at Wood End to tbo • 
headland at Bound brook Island, to a point marked F on plan* ^, 
in lat. 41° 55' 01", long. 70° 08' 27". 
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Thence southerly, parallel to and distant one marine league 
from a line from the Baid headland at Boundbrook Island to 
the headland at the southerly end of Great Beach Hill, to a 
point marked G on plan, in lat. 41° 63' 10", long. 70° 08' 26". 

Thence southerly, parallel to and distant one marine league 
from a line from said headland at Great Beach Hill to the 
headland at Billingsgate Island, to a poiat marked H on plan, 
in lat. 41" 51' 40", long. 70" 08' 08". 

Thence southerly, parallel to aud distant one marine league 
from a line from said headland at Billingsgate Island to the 
headland near the village of Brewster, to a point marked I 
on plan, in lat. 41= 48' 38", long. 70° 08' 39". 

Thence westerly, a little soiitherly, parallel to and distant 
one marine league from a line from said headland near Brew- 
ster to the headland on Beach Point, to a point marked K on 
plan, in lat. 41° 47' 18", long. 70° 16' 38". 

Thence westerly, parallel to and distant one muvine league 
from a line from said headland at Beach Point to the head- 
land near Scorton Neck, to a point marked L on plan, in lat. 
41° 47' 31", long. 70° 22' 54". 

Thence north-westerly, parallel to and distant one marine 
league from a line from the said headland near Scorton 
Heck, to the headland at Scusset Beach, to a point marked 
M on plan, in lat. 41° 49' 26", long. 70° 27' 03". 

Thence northerly, parallel to and distant one marine league 
from a line from the said headland at Scusset Beach to the 
headland at Centre Hill Point, to a point marked N on 
plan, in lat. 41° 51' 50", long. 70° 27' 08". 

Thence northerly, a little westerly, parallel to and distant 
one marine league from a line from the said headland at 
Centre Hill Point to the headland at Manomet Point, to a 
point marked O on plan, in lat. 41° 56' 09", long. 70° 27' 56". 

Thence south-westerly, on the arc of a circle of one marine 
league radius from said headland at Manomet Point, to a 
point marked P on plan, in lat. 41° 57' 10", loug. 70" 28' 23". 

Thence north-westerly, parallel to and distant one marine 
league from a line from said headland at Manomet Poiat to 
the headland at Gurnet Point, to a point marked Q on plan, 
in lat. 42" 01' 40", long. 70° 31' 59". 

Thence north-westerly, parallel to and distant one marine 
league from a line from the said headland at Gurnet Point 
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to the headland at Brant Rocks, to a point marked R on 
plan, in lat. 42° 06' 34", long. 70° 34' 23". 

Thence north-easterly, on the arc of a circle of one marine 
league radius from said headland at Brant Rocks, to a point 
marked S on plan, in lat. 42" 07' 17", long. 70" 34' 53". 

Thence north-westerly, parallel to and distant one maiine 
league from a line from the said headland at Brant Rocks 
to the headland near North River, to a point marked T on 
plan, in lat. 42^ 10' 00", long. 70° 37' 35". 

Thence north-westerly, parallel to and distant one marine 
league from a line from the said headland near North River 
to the headland at Scituate Harbor, to a point marked U on 
plan, in lat. 42° 13' 26", long. 70° 38' 53". 

Thence north-westerly, parallel to and distant one marine 
league from a line from the said headland at Scituate Har- 
bor to the headland at Minot's Ledge, to a point marked V 
on plan, in lat. 42" 17' 32", long. 70° 41' 38." 

Thence north- westerly, on the arc of a circle of one marine 
league radius from the said headland at Minot's Ledge, to a 
point marked W on plan, in lat. 42° 18' 53", long. 70° 43' 33",. 

Thence north, more westerly, parallel to and distant one 
marine league from a line from the said headland at Minot's 
Ledge to the headland at Point Allerton, to a point marked 
X on plan, in lat. 42° 20' 20", long. 70° 48' 00". 

Thence north, a little easterly, parallel to and distant one 
marine league from a line from the said headland at Point 
Allerton to the headland at the North-east Graves, to a point 
marked Y on plan, in lat. 42° 21' 46", long. 70° 47' 38". 

Thence north, a little easterly, parallel to and distant one 
marine league from a line from the said headland at North- 
east Graves to the headland at Great Pig Rocks, to a point 
marked Z on plan, in lat. 42° 26' 20", long. 70° 46' 58". 

Thence north-easterly, parallel to and distant one marine 
league from a line from the said headland at Great Pig 
Rocks to the headland at Inner Breaker, to a point marketl 
Z' on plan, in lat. 42° 29' 00", long. 70° 43' 22". 

Thence north-easterly, parallel to and distant one marinfl' 
league from a line from the said headland at Inner Breaker 
to the headland at Eastern Point, to a point marked T? on 
plan, in lat. 42° 32' 18", long. 70° 36' 69". 

Thence oortb-easterly, ob a slightly curved line paralUl 
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and distant one marine league from the general curve of 

e southerly shore-line of Eastern Point, to a point marked 

on plan, in lat. 42^ 32' 37", long. 70° 36' 17". 

Thence north-eaaterly, parallel to and distant one marine 
from a line from the headland on the southerly shore 
[lof Eastern Point to the headland at Londoner, to a point 
marked Z' on plan, in lat. 42' 35' 45", long. 70° 31' 00". 

Thence north-easterly and northerly, on the arc of a circle 
of one marine league radius from the said headland at Lon- 
doner, to a point marked Z° on plan, in lat. 42^ 38' 06", long. 
70= 29' 3V: 

Thence northerly, parallel to and distant one marine league 
from a line from the said headland at Londoner to the head- 
land at Dry Salvages, to a point marked Z^ on plan, in lat. 
42° 40' 26", long. 70° 29' 40". 

Thence northerly and north-westerly, on the arc of a circle 
,of one marine league radius from said headland at Dry Sal- 
vages, to a point marked Z' on plan, which is identical with 

point marked A on plan No. 1 comprised of the United 
States Coast Survey " Chart No. 8 from Wells to Cape Ann," 
in lat. 42= 43' 04", long. 70" 32' 09". 

Thence north-weaterly, parallel to and distant one marine 
league from a line from the said headland at Dry Salvages to 
ithe headland at Halibut Point, marked B on said plan No. 1, 

lat. 42° 44' 15", long. 70° 35' 53". 

Thence westerly, on the are of a circle of one marine 
radius from the said headland at Halibut Point, to a 
point marked C on plan, in lat. 42° 44' 25", long. 70° 38' 30". 

Thence westerly, a little northerly, parallel to and distant 
one marine league from a line from a headland near the said 
Halibut Point to the headland at the southerly end of Plum 
[eland, to a point marked D on plan, in lat. 42° 45' 02",. 
long. 70° 42' 43". 

Thence northerly, a little westerly, parallel to and distant 
me marine league from a line from the said headland at the 
southerly end of Plum Island to the headland near the mouth 
of Merrimack River, to a point marked E on plan, in lat. 42" 
48' 25", long. 70° 43' 52". 

Thence northerly, a little easterly, parallel to and distant 
one marine league from the said headland near the mouth of 
L'Meriimack River to the headland at Old Cellar Rock, to a 
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point marked F on plan, the Dortherlv terminus of the lit 
in lat. 42° 51' 55", long. 70° 43' 26". " 

The linear extent of the line of the Commonwealth, in its I 
course as above defined, around the islands of Martha's Vine— I 
yard and Nantucket, and around Cape Cod and Cape AnnJ 
from the point of boundary with the State of Rhode Island 1 
to the south-easterly point of Nantucket, is about 75 miles;* 
to the southerly point of Monomay, about 158 miles; to the^ 
northerly point of Cape Cod at Race Point, about 222 
to the entrance of Boston Harbor, about 304 miles ; to the I 
easterly point of Cape Ann, about 336 miles; and to the I 
northerly terminus of the line of the Commonwealth at ita I 
boundary with New Hampshire, about 355 miles. 

The distance from the southerly terminus of the line of I 
the ComnjoQ wealth at its boundary with Rhode Island to the T 
southerly point of Monomay following the line of the Com- I 
monwealth and the line of boundary between the towns borT I 
dering on Vineyard Sound, is about 71 miles. 



Haebor Impeovesients by the General Government. | 
Boston Harbor. 

The works of the General Government in the harbors of 1 
the State during the past year have been continued with J 
increasing advantages to its commerce. The opportunities I 
which the Board have had to observe the character and prog- 
ress of this work make it gratifying as well as incumbent 1 
upon them to call attention to the long and interested service 1 
which the engineer officers of the United States in charge of 1 
it have rendered to the Commonwealth, and the value ox^ 
their personal and professional experience in examiuationft I 
and estimates, and in the execution of the varied and diffi-l 
cult projects of improvement submitted to their care. The 1 
Board is indebted to both Gen. Thom and Gen. Warren for | 
the continued courtesy of information concerning their i 
spective works. 

In the northern division of the seacoast of the State, ial 
charge of Gen, George Thom, United States engineer, the] 
work done in Boston Harbor has been the important one < 
removing " Anchorage Shoal," in the main basin of the upp< 
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harbor. 47,224 cubic yards have been dredged, which has 
added 225 feet to the width of the main channel, the aggre- 
gate of which is now about 770 feet. By the early part of 
March the width will be still further increased to about 810 
feet, and by the end of next November the full projected 
width of the channel will be effected. The Board hope, how- 
ever, that the development of the harbor has reached a point 
which will induce the General Government to revise its proj- 
ect for the improvement of the main channel so as to increase 
materially the minimum width heretofore contemplated. 

In execution of the project for the improvement of Charles 
River, from its mouth to the dam at the head of tide-water 
afc Watertown, 63,000 cubic yards of dredging has been done, 
and the improvement of the channel completed, from the 
mouth of the river to Western-avenue Bridge, a distance of 
about 4} miles. 

At the mouth of the Mystic River 48,343 cubic yards of 
dredging has been done, which has increased the width of the 
channel by 125 feet, making its total average width 250 feet. 
Still further work of excavation has been begun, to be com- 
pleted the coming season, which will complete the project of 
improvement for this river. 

Repairs have been made, where most necessary, on the sea- 
walls of Lovell's Island, Long Island, and Deer Island, 

21,924 cubic yards of dredging has been done in Nantasket 
Beach channel, which has opened the channel to a width of 
about 70 feet, and a depth at mean low water of 9i feet. 

In order to complete all the works now projected for the 
improvement of Boston Harbor, the following appropriations 
have been asked for : to wit, — 

Widening main ship channel at Upper Middle, at its westerly- 
end, and for rebuilding and repairing sea-walls in Boston 

Harbor proper ' ♦24,000 

Completing improvement of Charles River .... 67,500 
Completing channel leading to Nantasket Beach . . . 5,000 

996,500 
Merrimack River. 

The improvement of the Merrimack River is a work of much 
importance, particularly to the citizens of the north-eastern 
portion of the State. The increased facilities given to all 
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classes of navigation by the aid of the General Government,/ 
and the improvement of the draw-way openings through the* 
various bridges, will give a character and value to the river 
not heretofore possessed. As stated by Gen. Thorn, the object 
of the present project for the improvement of this river is to 
afford a channel of navigahle width and a depth of not less 
than nine feet at mean low water from its mouth at the outlet 
of Newbury port Harbor up to Deer Island Bridge, — a dis- 
tance of about five miles; and thence up to Haverhill Bridge, 
— an additional distance of 12i miles, with a depth of twelve 
feet at ordinary high water, the rise and fall of tides varying 
from seven and a half to four feet ; and thence up to the 
head of the " Upper Falld," — a distance of four miles, a depth 
of not less than four feet and a half in the ordinary stages 
of the river, with the mill-water at Lawrence running, the 
rise and fall of the tides varying from four feet at Haverhill 
to none at the foot of the " Upper Falla." J 

The natural channel of this river was very narrow an4l 
crooked in several places, and much obstructed by sunkeaJfl 
ledges, bowldei^s, and shoals, and especially at the falls, por- 
tions of which were covered with bowlders and ledges more . 
or less bare, and impassable for any vessels or scows; whilst 
in Nowburyport Harbor the channel was obstructed by nu- 
merous sunken ledges, crib-work piers, and wrecks, seriously 
endangering navigation. Previous to January, 1881, the work i 
done for the improvement of this river consisted in opening 1 
the channel above Haverhill and through the falls to the ] 
projected width and depth in places where absolutely neces- 1 
sary to make its navigation practicable, also in dredging at I 
Haverhill between the bridges, and at Silsby Island shoals, J 
as well as at Currier's shoal, about four miles below Haveiv j 
hill, including the removal of a large number of dangerous ] 
sunken rocks at and near Rocks Bridge aud the head of ] 
Silsby Island; also in Newburyport Harbor in the removal J 
of " Ganway Rock " and " North Roeka " in part, and in the J 
removal of two sunken wrecks. During the past year the 1 
removal of "South Ganway Rock" iq Newburyport Harbor i 
to a depth of nine feet at mean low water has been oom-J 
pleted, together with the breaking up and removal of Korl^ I 
Rock spur to a depth of nine feet, and the breaking up aQCtJ 
removal of South Badger ledge near the mouth of the livet'l 
to ten feet at mean low water. I 



Sdtuate Harbor. 
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Newburyport Harbor. 
The project of improvement for Newbiiryport Harbor was to 
afford a permanent channel through the outer bar, with a depth 
sufficient to allow vessels of 13i feet draught to cross it at 
mean low water, the rise aad fail of the tides being "i feet. 
To effect this, the project of two converging rubble-atone jet- 
ties has been adopted, to be bailt out from the shore at points 
north and soutli of the entrance to a height of four feet above 
mean high water, with a width of 15 feet on top, witli inner 
slope of 45°, and outer slope of 22^°, the entrance through 
the outer extremities of the jetties to be 1,000 feet in width. 
The cost of these jetties is estimated at $365,000. Work has 

flready been done on the northern jetty by the placing of 
bout 13,743 tons of stone, whereby the work has been buQt 
ut for a distance of about 700 feet from Salisbury Beach. 
A survey of Scituate Harbor was made by Gen. Thom in 
1878, with_ a view to its adaptability as a harbor of refuge, 
. and a project devised for two rubble-stone jetties to protect 
J the entrance ; also to excavate a basin inside of sufficient 
wea for the harbor, with a depth of ten to twelve feet at mean 
low water, the greatest depth at present being not more than 
pftbont five feet on a very small area ; also to excavate a chan- 
1 into the harbor, with a depth of not less than ten feet at 
^ean low water. The estimated cost of this improvement 
■evised for the project adopted is $280,000. $17,500 of 
his amount has been appropriated, and during the last sum- 
bier, after many interruptions caused by unfavorable weather, 
i tons of stone have been put in place. 

Plymouth Harbor. 

The existence of this harbor depends upon the protection 

ind preservation of Long Beach, which has been under the 

tare of the government engineers from 1864 to and including 

01881, and $84,800 in various sums have been appropriated 

for their work. In 1875 a channel was dredged fifty feet 

tride and six feet deep at mean low water, from the "middle 

round " np to " Long Wharf," — a distance of about 2,500 

The project of improveraent, however, provides for a 
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channel 100 feet wide up to Long Wharf, and extended 
southward towards the mouth of Town Brook, — a distance 
of about 900 feet above Long Wharf, — so as to form a basin 
in front of the wharves of the city 150 feet in width and eight 
feet deep at mean low water. On the 1st of September, 1881, 
this project was entirely completed by the removal of 103,506 
cubic yards of material from the channel and basin referred 
to. It is most gratifying to state that the only work that 
now remains to be done for the preservation and protection 
of this harbor consists in the repairs of the works on Long 
Beach where necessary. 

Pyovincetown Sarhor. 
AH the works projected for the protection, preservation, 
and improvement of this harbor have been completed, with 
the exception of the bulkheads on Long Point, which are in 
good condition, and fully answer the purposes designed. 
They will, however, require continual watching and occa- 
sional repairs. 

Lynn Harbor. 

A survey of Lynn Harbor has been made, with a view to 
its improvement, and a project and estimate for the respective 
work has been submitted to the Chief of Engineers to be 
laid before ( 
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Merrimack River, from Iiawrence, Mass., to Manchester, ]V.ff. 
A survey, project, and estimate of cost for this part of 
the river — a distance of about forty-eight miles and a half — 
have been made, and submitted to the Chief of Engineers, to 
be laid before Congress. 

Government Work in Chakgb of Gen. G. K. Waeebn. 

The works of harbor improvement upon the Bouthern 
coast of the State in charge of Gen. G. K. Warren, United 
States Engineers, are of much importance, particularly those 
of protection and improvement of the harbors of refuge in 
the dangerous navigation of this part of the coast. 

Nantucket Harbor. 

Up to the 30th of June last, nearly 4,000 tons of granite 

had been placed in the jetty on the westerly side of the 
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entrance to Nantucket Harbor, extending it 850 feet, and 
additional work has been done upon it since. Gen. Warren 
considers it too soon to see or predict the effect of the jetty 
in increasing the depth of water over the shoals ; but careful 
and comprehensive surveys have been made as a basis for 
future comparison of changes following the construction of 
the jetty. Seventy-five thousand dollars is asked for- the 
completion of this work by June 80, 1883. 

Edgartawn Harbor* 

During the last summer a conference was held at Edgar- 
town between Gen. G. K. Warren, the chairman of this 
Board, and the citizens of the port interested in the harbor, 
to discuss and devise means for its improvement. 

With a small unexpended portion of a former government 
appropriation, to which the Board added the sum of $800, 
a re-survey was made under the direction of Gen. Warren 
in order to ascertain and compare the changes which have 
taken place in various parts of the harbor since the closing 
of the soiftth beach in 1869. Gen. Warren has taken re- 
newed interest in the problem of re-establishing a southern 
inlet to this harbor; and, while there are many difficulties and 
uncertainties attending its accomplishment, he considers the 
possibilities of success sufficient to warrant another appro- 
priation by the General Government for the required work. 

Woods HolL 

The work of improvement in this important thoroughfare 
executed during the fiscal year ending June 30, 1881, con- 
sisted in removing bowlders of various sizes, and completing 
the work which had been in progress during* the previous 
year. The original plan and estimate for the thorough 
improvement of this passage-way comprehended extensive 
excavations at a cost of $430,000. The demand for this, 
however, does not seem to be immediate. Gen. Warren 
says, "This complete improvement may truly be callted a 
national one. It is not for the benefit of any special locality. 
It is for a navigable highway uniting two large bodies of 
navigable water extensively used by the commercial vessels 
of the United States ; and when thoroughly improved it will 
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teQ<^ greatly to a, Baring of time, and dimiuish the dangers 
of general coast navigation." 

Taunton River. 
Work has been executed for the improvement of Taunton 
River in conformity with previous plans and estimates, and a 
channel excavated eleven feet deep at mean high water, and 
from forty to sixty feet wide for a distance of 3,100 feet from 
the bridge at Weir down the river. An additional appro- 
priation of $2.5,000 has been made for continuing this im- 
provement, and the amount estimated as necessary to com- 
plete the existing project to give an available depth of eleven 
feet at mean high water to Weir Bridge, is $41,500. 

Connecticut River. 

The importance of the improvement of this river may ba 
judged by the fact that after careful examination by the 
United States engineers, the amount estimated to complete 
existing projects is $1,322,805. Satisfactory work has been j 
done during the last year, and its continuance contemplated. J 
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Office and Field Wobk. 

Plans approved and Licenses granted ^ during the Year 1881 ^ for the EreC' 

tion of Structures in and over Tide- Water. 

Nos, 

587. C. E. Stevenson, for leave to build a solid wharf on the south shore 

of Winthrop. Approved Jan. 13, 1881. 
587^. Boston and Maine Railroad, for leave to rebuild its bridge across 
Merrimack River, between Bradford and Haverhill. Approved 
Jan. 20, 1881. 

588. Killey E. Terry, for leave to construct a wharf on the west side of 

Clark's Cove, in the town of Dartmouth. Approved Jan. 20, 
1881. 

589. Old Colony Railroad Company, for leave to fill solid certain portions 

of its bridge on the line of its road across North River, in the 
towns of Marshfield and Scituate. Approved Jan. 20, 1881. 

590. Hoosac Tunnel Dock and Elevator Company, for leave to extend its 

wharves (otherwise ^nown as Damon's, Hittinger's, and Tudor's 
Wharves) on Charles River, Charlestown District. Approved 
Jan. 20, 1881. 

591. Samuel Osborn, jun., and Walter S. Osbom, for leave to extend 

Osborn's Wharf, at Edgartown. Approved Feb. 3, 1881. 

592. Boston and Albany Railroad Company, for leave to widen Pier No. 

1, Grand Junction Wharves, East Boston. Approved Feb. 17, 
1881. 

593. P. E. Bowers, for leave to extend his wharf on Taunton River, in 

the town of Somerset. Approved Feb. 17, 1881. 

594. The Boston Steamboat and Pier Company, for leave to construct a 

pile-pier on Cherry Island Bar, at Broad Sound Point, in the 
town of Revere. Approved March 17, 1881. 

595. Moses Williams, for leave to straighten and widen the southerly 

side of India Wharf. Approved March 17, 1881. 

596. City of Newburyport, for leave to construct a pile-structure for the 

purpose of giving greater safety to the first span in Newburyport 
Bridge. Approved March 25, 1881. 

597. W. F. Whitney, for leave to extend his wharf on First Street, near 

F Street, South Boston. Approved March 31, 1881. 

598. Hull and Nantasket Beach Railroad Company, for leave to construct 

a pile-wharf on the southerly side of Windmill Point, Hull. 
Approved March 31, 1881. 

599. Forest Hill Company, for leave to build wharves and other struct- 

ures on Taunton River, Fall River. Approved March 31, 1881. 

600. Lyman R. Blake, for leave to construct a wharf on Charles Neck, 

town of Marion. Approved March 31, 1881. 

601. J. H. and F. A. Langmaid, for leave to cover with a pile-structure 

part of their dock, Salem Harbor. Approved April 8, 1881. 

602. O. F. Belcher, for leave to build a solid wharf on the south shore of 

Winthrop. Approved April 14, 1881. 
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13. Chelaea Beach Railroad Company, for Isava to build a bridge ac 

an inlet from Pinea River, iu tlie town of Revere. Approved 
April 20. 1881. 

14. Forest Hill Company, for leave to build a pile-wharf in front ot its 

preniisea on the easterly side of Taunton River, city of Fall Kiver. 
Approved April 21, 1881. 

16. Eastern Railroad Company, for leave to fill flata in Frye'a Mill- 

pond, Salem. Approved April 28, ISSl. 
i6. City ot Salem, for leave to build a canal with atone walls, in Frye's 
Mill-pond. Approved April 28, 18BI. 

17. Hoosac Tnnnel Dock and Elevator Company, for leave to drive 

additional piles for the support of eheds upon Hittinger'a Wharf, 
Charlestown District. Approved April 28, 1881. 

iS. William Pickering, Jan.. for leave to build a stone wall upon his 
wharf on Union Street, Salem. Approved April 28, 1881. 

19. City of Boston, for leave to rebuild and extend its wharf ou Deer 
Island, Boston JIarbor. Approved May 5, 1881. 

i9'. Central Wharf and Wet Dock Corporation, for leave to extend Cen- 
tral and India Wharves to the harbor line. Appi-OTed April 38, 
1861. 

0. Lyon, Depuy, and Co., for leave to rebuild and extend their wharf 

at East Boston. Approved May 19, 1881. 

1. Hoosac Tunnel Dock and Elevator Company, for leave to extend its 

wharf, known as Gage's or Swett's Wharf, Charleatown DiBtricl. 
Approved May 5, 1881, 

2. Chelsea Beach Company, for leave to build a wharf at Fines Point, 

town of Revere. Approved May 20, 1881. 

3. W. J. Humphrey, for leave to extend his wharf on Border Street, 

East Boston. Approved May 26, 1881. 

4. Old Colony Railroad Company, for leave to extend its pile-wharf on 

Port Point Channel, South Boston. Approved June 2, 1881. 

5. Home for Aged Women, for leave to rebuild its sea-wall in front of 

its property bordering on Charles River, between Revere uid 
Pinckiiey Streets. Approved June 16, 1881. 

6. Eastern Railroad Company, for leave to widen and extend its wharf 

at East Boston. Approved June 3, 1831. 

7. Edward P. Shaw, for leave to build a pile-pier on Merrimack River, 

near Salisbury Point. Approved June 13, 1881. 
8 and 618'. Chelsea Beach Railroad Company, for leave to constmct a 

bridge across Pines River, in the towns ot Revere and Saugos. 

Approved July 2, 1881. 
B. Boston Forge Company, tor leave to extend its wharf on Maveriok 

Street, East Boston. Approved July 7, 1881, 

0. Chelsea Beach Company, for leave to erect a group of batliiug- 

houses near Fines Point. Approved July 14, 1881. 

1. S. S. Swift of Province tow 11, for leave to construct a pile-wharf in 

Frorincetowu Harbor. Approved July 21, 1831. 
3. William Hayes, for leave to build a sea-wall and fill flats at Stage 
Point, Salem Harbor. Approved July 21, 1S81. 
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Nos. 

623. Boston Steamboat and Pier Company, for leave to extend its pier on* 

Cherry Island Bar, at Broad Sound Point, in the town of Revere. 
Approved July 28, 1881. 

624. Beacon Oil Company, for leave to extend its wharf on Chelsea 

Creek, East Boston. Approved July 28, 1881. 

625. William Hale, for leave to extend his wharf on Merrimack River, 

City of Haverhill. Approved Aug. 4, 1881. 

626. Hoosac Tunnel Dock and Elevator Company, for leave to drive 

additional piles upon Damon's Wharf, Charlestown 'District, for 
the support of sheds. Approved Aug. 11, 1881. 

627. Alford Butler, for leave to build a wharf on Mill Creek, town of 

Revere. Approved Aug. 11, 1881. 

628. William E Gutterson, for leave to extend his wharf on Fort Point 

Channel. Approved Aug. 11, 1881. 

629. Hoosac Tunnel Dock and Elevator Company, for leave to drive 

additional piles upon easterly Tudor Wharf, for the support of 
sheds, Charlestown District. Approved Sept. 22, 1881. 

630. David L. and John G. Webster, for leave to build a wharf on Mai- 

den River, Maiden. Approved Sept. 22, 1881. 

631. R. W. Bowles, for leave to construct a wharf in Mattapoisett Har- 

bor. Approved Sept. 22, 1881. 

632. Board of Health of the town of Hull, for leave to construct a sewer 

outlet at Windmill Point, town of Hull. Approved Sept. 22, 
1881. 

633. Town of Maiden, for leave to change the direction of Maiden River, 

and also to construct a bridge across said river. Approved Sept. 
29, 1881. 

634. Boston and Maine Railroad, for leave to reconstruct its bridge across 

Merrimack River, between Bradford and Haverhill. Approved 
Sept. 29, 1881. 

635. City of Boston, for leave to widen the passage-ways for vessels 

through Mount Washington Avenue Bridge, in Fort Point Chan- 
nel. Approved Oct. 6, 1881. 
635*. Trustees under the will of William S. Perry, for leave to extend 
Perry's Wharf, on Fort Point Channel, near Broadway Bridge. 
Approved Sept. 29, 1881. 

636. Old Colony Railroad Company, for leave to extend its steamboat 

wharf, in the city of Fall River. Approved Oct. 13, 1881. 

637. Nantasket Company, for leave to reconstruct its embankments along 

the line of high-water mark, on the inside or westerly shore of 
Nantasket Long Beach. Approved Oct. 15, 1881. 

638. Proprietors of Rowe's Wharf, for leave to widen and extend their 

wharf to the harbor line, in Fort Point Channel. Approved 
Oct. 13, 1881. 

639. Boston and Roxbury Mill Corporation, for leave to fill flats in 

Charles River, near the Beacon entrance of the Back Bay Park. 
Approved Nov. 10, 1881. 

640. Thomas H. Balch, for leave to constnict a pile-pier on Merrimack 

River, in the town of Groveland. Approved Oct. 27, 1881. 
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MX. Charles B. Barnes, for leave to extend hia whart, known as Hum- 
phrey's Wharf, llinghara Harbor. Approved Nov. 10, 1381. 

612. N. P. Merriam, for leave to construct a pile-wharf near the foot of 
River Street, on Porter's Biver, Danveraport. Approved Nov. 
10, 1881. 

643. John C. Tilton, for leave to eitend his wharf on Merrimack Street, 

in the city of Haverhill. Approved Nov. 10, 1881. 

644. Trust«eB under the will of Ebenezer Francis, for leave to extend 

Francis Wharf, on Fort Point Channel. Approved Nov. 28, 1881. 

645. John S. Weeks, for leave to change a portion of his wharf from pUe 

to solid, on Border Street, East Boston. Approved Dec. 1, 1881. 
848. N. E Harlow, for leave to extend his wharf in Plymouth Harbor. 
Approved Dec- 3, 1881. 

647. Jabez K. Montgomery and Atwood L. Howard, lessees of the United 

States Government Wharf at Chelsea, for leave to drive piles in 
front of said wharf, in Chelsea Creek. Approved Dec. 8, 1881. 

648. Samuel Haskell, for leave to extend his wharf in Gloucester Har- 

bor Approved Dec. 29, 1881. 

649. Benj, F. Allen and Daniel Allen, jun., for leave to extend theii 

wharf on Five Pound Island, Gloucester Harbor. Approved Dec. 
29, 1381. 

650. Charles Smiley, for leave to extend his wharf on Merrimack River, 

city of Haverhill. Approved Dec, 29, 1881, 



ethe 



Sixty-seven licenaea have been granted, whicti is abovi 
yearly average, though not as many aa were issued in 1880. 
About one-third of the licenses granted were for stroctures 
in Boston Harbor. The Board has endeavored to make the 
inspection of localities where the erection of structures has 
been proposed, more thorough and systematic, and has found 
the demands upon its time and that of its employes to 



ALBERT MASON. 
FRANCIS A. NYE. 
PIENRY L. WHITING, 



BoBTOX, Jan. 1, 1882. 
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Articles of Agreement made this TiDenty-first Day of June, in the Year 
Eighteen Hundred and Eighty-one, by and between F. G. Whitcomb of 
East Boston in the County of Suffolk and Commonwealth of Massachu" 
setts, Party of the First Part^ and the Commonwealth of Massachu- 
setts, acting by its Board of Harbor and Land Commissioners, Party of 
the Second Part, witness : — 

The said party of the first part hereby covenants and agrees with said 
party of the second part to furnish all the materials, and build fourteen 
hundred (1,400) feet of bulkhead in three lines, as follows: one thousand 
(1,000) feet to be one hundred (100) feet east of and parallel to the east- 
erly line of D Street, two hundred (200) feet to be two hundred and fifty 
(250) feet east of and parallel to the easterly line of C Street, and two 
hundred (200) feet to be one hundred (100) feet west of and parallel to 
the westerly line of. C Street; each line to commence about two hundred 
and twenty (220) feet north-easterly of First Street, and run north- 
easterly. 

The bulkhead is to be built of spruce piles driven six feet apart on 
centres, with a spurshore to each pile; and the piles are to be planked 
from the surface of the mud to grade seven (7). 

The plan on 61e at the office of the Harbor and Land Commissioners 
shows the details and method of construction of the bulkhead, and, is to 
be followed in details not otherwise mentioned. 

The piles and spurshores shall be straight, and free from large knots, 
and not less than ten (10) inches diameter at the butt, and not less than 
six (6) inches diameter at the point when ready for driving. They are 
to be driven six (6) feet into the hard bottom, and all those injured by 
driving shall be removed and replaced by sound ones at the expense of the 
contractor. 

The faces of the main piles must be brought to a true line before the 
planking is put on, the tops are to be cut off level at grade fourteen (14), 
and the spurshores are to be fitted at grade six and five-tenths (6.5) ; and 
each one will be bolted with one one-and-one-fourth-inch screw-bolt. 
The piles at the outer ends will be braced by two additional spurshores 

7 
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fitted at grade ten (10), and bolted with one-and-one-fourth-inch screw- 
bolts. 

The planks are to be spruce, three (3) inches thick, sound, sawed 
square, and not less than twelve (12) feet long. They are to be secured 
to the piles by wrought-iron ship-spikes six inches long, and three-eighths 
inch square, and the butt-joints must come on the piles. 

If required by the engineer, the planks must be still farther secured, 
as shown in red on the afore-mentioned plan. 

All the work to be done in a neat and workmanlike manner, in accord- 
ance with the lines, grades, and instructions given by the engineer, and 
to the satisfaction of the commissioners and the engineer. 

The work to be commenced within two weeks, and to be prosecuted 
coutiuuously till its completion. 

The said party of the second part hereby covenants and agrees with 
said party of the first part to pay said party of the first part for said 
bulkhead at the rate of one dollar and fifty-two cents ($1.52) per lineal 
foot, and, in case ^id extra fastening is required, at the rate of one dollar 
and sixty-nine cents ($1.69) per lineal foot for the part where said extra 
fastening is required. 

Monthly estimates of the work done will be made by the engineer, and 
payment of ninety per cent of the contract-price will be made thereon, 
the remaining ten per cent to be retaiued until the completion, final meas- 
urement, and acceptance of the work. 

It is agreed by and between the parties hereto that upon all questions 
of measurement, lines, or grades, the decision of the engineer of said 
board shall be final. 

In testimony whereof the said F. 6. Whitcomb has hereunto set his 
hand and seal, and the said Commonwealth has caused its seal to be 
hereto affixed, and these presents to be signed and delivered in its name 
and behalf by its Board of Harbor and Land Commissioners the day and 
year above written, and the same to be approved by its Governor and 
Council. 

F. G. WHITCOMB. [seal ] 

COMMONWEALTH OF MASSACHUSETTS, 
[seal of the By Albert Mason, 

COMMONWEALTH.] WiLL'd P. PHILLIFS, 

F. A. Nyk. 

In Council, June 25, 1881, 



Approved. 



HENRY B. PEIRCE, 

Secretary, 
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P-^rlicles o/Affreemenl made Uiis Taxlflh Day of August, in the Year Eighteen 
Hundred and Eighty-one, hg and beltneen the New England Dredginq 
CoMPANT, a Corporation duly estahlUhed under the Laws nf Massachusetts, 
Party of the First Part, and the Commo.VWBALTii of Masbachdsetts 
acting bg its Board of Harbor and Land Commissioners, Party of the 
Second Part, witness : — 

The said party of the first part lierehy covenants and agrees with said 
party of the second part : 

First, to dredge five hundred thousand cubic yards of material from 
the shoals in tlie harbor of Boston, lying aoutberly of the maiu ship 
channel and north-westerly of slate ledge, at places to be designated by 
the engineer of the Board of Harbor and Laod Commissioners, and to 
deposit said dredged material on the flats o£ said Commonwealth lying 
between B Street and a line one hundred feet east ot and x>arallel with 
the easterly line of D Street, and between tlie southerly line of Eastern 
Avenue and a line about one tltousand feet south of and parallel with the 
southerly line of Eastern Avenue, 

Second, to dredge four hundred thousand cubic yards of material from 
the shoals in the harbor of Boafon lying southerly of the main ship chan- 
nel and north-westerly of slate ledge, and deposit the same on the flats of 
the Commonwealth lying between a line fifty feet east of and parallel 
with ti>e easterly line of C Street extended, and a line one hundred feet 
east of aud parallel with the easterly line of D Street extended, and be- 
tween the southerly line of Eastern Avenue and a line one thousand three 
hundred feet south of and parallel with the exterior line of South Boston 
Flats, as shown ou the plan hereto annexed. All the dredging shall be to 
the depth of twenty-three feet at mean low water, except at the mouth 
of Fort Point Channel, where the bottom shall be sloped up to meet the 
bottom, as now dredged, and excepting' in caae of ledge and of bowlders 
of more than one-half of one cubic yard. All areas dredged over shall 
be left smooth and regular at the required depths. If any portion of said 
dredged area is excavated deeper than twenty-five feet at mean low water, 
an amount of material equal to the amount excavated below grade minus 
2u shall, without expense to the Commonwealth, be excavated from and 
deposited by scows on such places on the fiats as the engineer shall desig- 
nate The amount of the excavation will bs determined by the measure- 
ment of the filling as hereinafter provided. 

All tlie flats to be filled shall be filled from the present surface to grade 
13, and at the completion of the work shall be left smooth and level at 
grade 13, where the boundaries of saiil filling are protected by other fill- 
ing or by bulkheads. The filling shall be brought up to grade 13 at 
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ench boundaries, but where the bonndariea are unprotected the filling ii 
to be ailowed to take ita natural slope 

In filling immediately behind a bulkhead, the filling must be deposited 
in snch a manner that it will Qow away from the bulkhead and not 
towards it. 

In the work of both dredging and filling, the lines, gradea, and instruc- 
tions given by the engineer in charge muat be strictly obserred, and all 
neceasary aid aud material for giving said lines and grades shall be fur- 
nished by said party of the first part. 

All the work shall be done to the reasonable satisfaction of the engineer 
at any time during the progress, and until the completion and aoceptance, 
of the work. 

The dredging and filling of the area first described shall be completed, 
and 175,000 cubic yards of the filling of the second described area shall 
be completed, within three years from the dat« of approval of this cuii- 
tract, and the whole 800,000 cubic yards shall be completed within four 
years from date of approval. 

The work shall be commenced within a reaflonable time, and prosecuted 
with the necessary vigor to insure its completion within the time herein 
stipulated. 

The said parly of the second part hereby covenants and agrees with 
said party of the first part to pay said party of the first part for excavat- 
ing in the harbor, and filling the area described first, at the rate of fifty 
cents per cubic yard; and for excavating in the harbor, and filling the 
urea described second, at the rate of forty-six cents per cubic yard; in 
the manner and upon the conditions herein set forth and agreed aa fol- 
lows: pliuis showing the present surface of the flats will be made by the 
engineer in charge before the filling is begun, and will be used as the 
basis of all measurements of filling. Monthly estimates of the work exe- 
cuted will be made by tlie engineer in charge, and payment will be made 
of seventy-five per cent of tie contract price for all the material depositwd 
below grade 5 and above grade 13, and ninety per cent of the contraot 
price for aO the material between grades 5 and 13. 

When au area is graded level at grade 13, or at such grade as shall be 
thought necessary to allow for settling, payment will be made of ninety 
per cent of the contract price for a.11 the material deposited on said area 
np to grade 13 The remaining ten per cent to be retained until the final 
completion and aeoeptaiice of the work. 

When the area filled from one tramway has been levelled and main- 
tained at grade 13 for one month, such area shall be accepted aa to grade, 
and the contractor relieved of further care of the same. 

It is agreed by and between the parties hereto, that upon all questions 
of measurement, lines or grades proposed in writing by one party and 
after notice to the other party, the decision of the engineer of said Board 
shall be final. 

It is further agreed by and between the parties hereto, that should the 
party of the first part refuse or neglect to prosecute the work herein con- 
tracted for, with the requisite vigor to insuie ita completion within the 
time herein stipulated, or in any other respect make any substantial 
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Tiolation of this agreement, the said Board shall have power to annul this 
agreement and to contract anew with other parties without prejudice to 
the claim of said party of the second part for damages arising from 
breach hereof. 

The party of the second part further covenants and agrees with the 
party of the first part to build a bulkhead on the northerly and easterly 
boundaries of said areas to be filled, and also on the line between said 
areas and the area to be filled by Thomas Potter under his contract with 
the said Commonwealth dated Aug. 28, 1880. 

In testimony whereof the said New England Dredging Company has 
caused its corporate seal to be hereto aflized, and these presents to be 
signed and delivered in its name and behalf by Charles H. Souther, its 
president and treasurer; and the said Commonwealth has caused its seal 
to be hereto affixed, and these presents to be signed and delivered in its 
name and behalf by its Board of Harbor and Land Commissioners, the 
day and year above written, and the same to be approved by its Gov- 
ernor and Council. 

NEW ENGLAND DREDGING COMPANY, 

[new ENGLAND DREDG- Bt ChARLES H. SoUTHER, 

ING COMPANY SEAL, PresL ff Treos, 

1873.] 

Executed in presence of 

D. KOPPMANN. 

COMMONWEALTH OF MASSACHUSETTS, 
[seal of the common- Bt Albert Mason, 

WEALTH OF MA88A- FrANCIS A. NyE, 

CHU8ETTS.] Henry L. Whiting, 

Harbor and Land Commissioners. 

In Gou>xil, Aug. 18, 1881. 
Approved 

HENRY B PEIRCE, 

Secretary. 
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Articlef of Agreement made Ihii Six(h Day of September, in the Year Eigh- 
teen Hundred and Eighlij-One, hg and heiureen F. G. WaiTCOMfl of Ea*t 
Boston, in tie County of Suffolk atid Coinm.oniiiealtk of Mansachuielll, 
Party of Ike Ftrit Pari, and ike Cohuonwealth of Maseachttbetts, 
acting by tie Board of Harbor and Land Commisiioners, Party of the 
Second Part, loUneiai — 

The Buid partj of the first part hereby coTenaTita and agrees with said 
party o£ the second part, to furnish all the materials £or and build about 
4,000 feet of bulkhead on South Boston Flats, situated as follows : Be- 
ginning at the easterly line of B Street and southerly line of Eastern 
Avenue, running thence easterly along the southerly liue of Eastern 
Avenue 600 feet, theuce turning at right angles and running northerly 
1,150 feet, thence turning and running easterly paraUel to the exterior 
tine of occupation of South Boston Flats, to a point 100 feet east of the 
easterly line of D Street e:ytended, tlience turning and running southerly 
parallel to and 100 feet east of tbe easterly line of D Street, about 2,280 
feet, leaving a gap about 400 feet long in the most nortlierly line, and, if 
required, a gap in the moat easterly liue. 

The bulkhead is to be built of spruce piles driven six feet apart on 
centres with two spurshores to each pile, and the piles planked from the 
surface of the mud to grade 13, and capped above the planks with a 
double girder cap each 8" x 12". 

The plans in the office of the Harbor and Land Commiasioners show 
the detaila and method of construction of the bulkhead, and are to be 
followed in all details not mentioned in this contract. 

The piles and apurshores shall he straight and free from large knots, 
and not less than ten inches in diameter at the butt, and not less tlian 
six inches in diameter at the point when ready for driving. They are to 
be driven ten feet into tbe hard bottom, and all those injured by driving 
shall be removed and replaced by sound ones at the espense of the con- 
tractor. 

The faces of the maiu piles must he brought to a true line before the 
planking is put on, the tops are to be cut ofF and capped at grade 14, 
and the spurshores are to be fitted one at grade 4, and the other at grade 
12, and each one will be bolted with one 1 j inch screw-bolt. The end and 
comer piles are to be braced by four spurshores, instead of two, placed 
and fitted as directed by the engineer. 

The caps are to be spruce, S" x 13", and as long as possible, none 
being less than fifteen feet, and shall be fitted as shown on the plan 
bolted to the piles with one-inch acrew-boltg, ,ind the splices bolted with 
j inch screw-bolts. 
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The planks are to be spruce, three inches thick, and in as long lengths 
as possible, none being less than twelve feet long, and the butt-joints must 
come on the piles. They are to be spiked to the piles with | inch square 
wrought-iron ship-spikes six inches long. 

On the northerly and easterly lin^ the planking shall be still further 
secured by strips of spruce plank three inches by six inches well driven 
into the mud, and reaching to the top of the planking, and bolted through 
to the main piles by three j inch screw-bolts. 

All the timber to be sound, sawed square, and free from large knots. 

All the work to be done in a neat and workmanlike manner, in accord- 
ance with the lines graded and instructions given by the engineer, and to 
the satisfaction of the commissioners and the engineer. 

The work is to be commenced within a reasonable time, and prose- 
cuted continuously in all suitable weather, till its completion. 

The said party of the second part hereby covenants and agrees with 
said party of the first part to pay said party of the first part for said 
bulkhead at the rate of $3.59 per lineal foot, and for said extra fastening 
to pay at the rate of $1 65 for each six lineal feet of bulkhead when said 
extra fastening is put on. 

Monthly estimates of the work done will be made by the engineer, 
and payment of ninety per cent of the contract-price will be made there- 
on, the remaining ten per cent to be retained until the completion, final 
measurement, and acceptance of the work. 

It is agreed by and between the parties hereto, that upon all questions 
of measurement. Hues, or grades, the decision of the engineer of said 
Board shall be final 

In testimony whereof the said F. G. Whitcomb has hereunto set his 
hand and seal, and the said Commonwealth has caused its seal to be 
hereto affixed, and these presents to be signed and delivered in its name 
and behalf by its Board of Harbor and Land Commissioners, the day and 
y-jar above written, and the same to be approved by its Grovemor and 
Council. 

F. G. WHITCOMB. [seal.] 

THE COMMONWEALTH OF MASSACHUSETTS, 
By Albert Mason, 
[seal of the Francis A. Nye, 

COMMONWEALTH ] HeNRY L. WhITING, 

Harbor and Land Commissioners, 

In Council, Sept. 20, 1881. 
Approved. 

HENRY B. PEIRCE, Secretary. 

Recorded in vol 2, Treaties, Contracts, etc., pp. 250-253. 
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